



International Edition 


770360 


528001 


£1.05 LLK./Lit.8,000 ITALY/$3.50 U,S.fl 
A McGraw-Hill Publication/0360-5280 


Major Upgrades 
for Ami Pro 
and PowerPoint 

Green Computing 
Saves Money 
and the Planet 

Report from Taiwan; 

Moving Beyond 
Clones 


Unix is at a croi 
Soon, Unix will 
its most powerful 
adversary to 
Microsoft Windows m. 
Will Unix survive? 

Turn to page 134 










































*||§|§gg 









,,A f 1 






















































TRY OUR NEW LIGHT MENU. 


The new Hand Book IM from Gateway 2000 is lighter, smaller and thinner than 
regular notebook PCs. But don’t let its diet size tool you. It’s a real PC! 

The HandBook uses Chips & Technologies' “PC on a chip." which minimizes the number 
of chips on the system hoard and, via superstate, allows software to control many 
functions that are normally hardware controlled. Less hardware means smaller size and 
less weight. The HandBook with battery weighs only 2.75 pounds, yet it runs all DOS 
applications with 286-class performance. 


This HandBook photo was taken with the actual display running, and is printed in 
actual size so you can appreciate its brilliant screen, comfortable keyboard and tiny 
footprint. Imagine this little machine tucked into your briefcase. You'll never know 
you’re carrying a notebook! You'll like the light price, too! Just give us a cal! for 
more information on the perfect portable for those who are weight-conscious. 

^HANDBOOK 

■ Weight 2.75 Lbs. (HandBook & Battery) 

■ Dimensions 5.9” x 9.75” x 1.4“ 

■ 4.5-Hr.* NiMH Battery, 1.25 Lb. AC Adaptor/Charger. 

6.5“ x 2.5” x 1.5” 

I Traveling Weight 4.0 Lbs. (HandBook, Battery' & Charger) 

■ C &T* 1 Processor, 286-Class Performance 

■ 1MB RAM upgradeable to 3MB 

■ 40MB hard drive 

■ Backlit 7.6” Double-Scan CGA Screen, 640 x 400 Resolution 

■ 1 Parallel/1 Serial Port 

■ 78-Key Keyboard, tOI-Key Emulation, Inverted T Cursor Pad 

■ MS DOS® 5.0, File Transfer Software & Serial Download Cable 

■ Introductory Bonus Pack 

■ Carrying Case 

$1295 

Options: FieldMouse'" pointing device, 2400 bps modem, alkaline battery pack, portable 
printer, combo unit (SS 1 floppy drive with serial port and parallel port}, extra batteries. 

*Batten life was measured using PC Magazine's Battery Rundown Test with power 
management etiabled. Residts may vary. 



Gate ww2doo 


YOU PC gOf a friend indie hieiimss. 


800 - 523-2000 


610 GatewayDrive • RO. Box 2000 - N. Sioux. City, SD 57049-2000 - 605-232-2000 - Fax 605-232-2023 

Ail prices and configurauoBs arc subject to change withoui notice. Prices do not include shipping, 

©1992 Gateway 2000, Inc. HandBook and FieldMouse are trademarks of Gateway 2000, Inc. 

All other brands, and product names are- trademarks or registered trademarks of their respective companies. 
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Transform Your PC With The 
INTERACTIVE UNIX System. 

Unleash the 32-bit power in your PC with 
the INTERACTIVE H UNIX' System from 
SunSoft, Charge through applications at 
record speeds. Use real-world multitasking 
and networking. Get on the path to a 
distributed computing future. 

Just Say No To SCO. 

Why? The INTERACTIVE UNIX System is easy to use, simple to 
administer, all at a great price. 

Opm Systems Today* says the INTERACTIVE UNIX "system 
management,..is easier to use and more comprehensive" than SCO " 
and "is simply a masterpiece of good design!' 

Looking Glass Professional" desktop manager makes the 
INTERACTIVE UNIX System easy enough for novices, yet powerful 
enough for experienced UNIX users. And the award winning Easy 
Windows makes setting up graphic environments infinitely simpler. 
You can't afford net to take advantage of the already low cost of 
die INTERACTIVE UNIX System. 

And SCO UNIX/XENIX* users can save an 
additional 50% by switching to the 
INTERACTIVE UNIX System today. 

That's something to say yes to. 


INTERACTIVE' UNIX" 



Everything You Like About 
Your PC-And A Lot More. 

INTERACTIVE UNIX System V/386 Release 3.2 
supports hundreds of the most popular Intel- 
based platforms and peripherals. So getting 
started is fast, easy, and cost-effective. 
Thousands of UNIX and XENIX applica¬ 
tions are at your command. And our VP/ix 
package runs virtually all DOS software. 

You get Lotus 1 ; WordPerfect; and Oracle! You get SCO applications. 

You get it all. 

See What Develops. 

The INTERACTIVE UNIX System is the environment of choice for 80X86 
application development. You get access to a full range of development 
tools including compilers, debuggers and libraries. And for graphical 
applications, the XI1 INTERACTIVE environment is a revelation. 

Partner With Power. 

The INTERACTIVE UNIX System is a powerful business partner for 
companies who know something about power. Companies like BMW, 
Goodyear, Leica, and Dunlop to name a few. That power can be yours, 
too. All from SunSoft, the leading supplier of 32-bit UNIX system 
software. 

Call today and save 50% on UNDt power that's so cost-effective, 
it can't be anything but a PC. 1-800-227-9227, 



• liSLtf iiik. Aprl 11 \ 1^2 C L‘ ; ty2 Sun .MkdPJspffirns, Inc. Sun, Sun Mlnraystam, the Slid logo, SunSoft, the SunScA Logo, VT^t and Easy Wlndmre arc trademarks nr registered traderruite of Sun MicraByslHm, Inc. 1.YTEKALTIVE is a tradanarfc of 
INTERACTIVE Systems Giqxinrtjatt UNIX is a registered trademark of UNIX System laboratories, Inc Lootans Glass Professional is a trademark ofVbix Software. Inc All other trademarks and registered trademarks are the properties of their respective 
h jldas The pitm ullr mill lUttuunt I* jLvjlI jMi* to SCO I 'NK/XENft users and is sub|ect to certain restrictions. Contact SunSoft for terms and conditions of promotion. SunSoft reserves the right to stop the promotion at any time. SunSoft can be reached 
at Z550 Garcia Awiiue, Mountain View, CA 94D& (5J0) 4fiO-S»7. 
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Ail the power of a desktop. 


And a lot better mileage. 


^Kouve dreamed about a com¬ 
puter like this. 

One that would have power 
and display capabilities equal 
to, or greater than, the desktop 
computer you’re using now 

One you could take along to 
all of those different places you 
need to work. 

One you wouldn’t need a fur¬ 
niture dolly to move. 

And here it is. 
TheToshibaT6400. 

With dimensions of 15.4" W x 
10.5" Dx 3.3" H (4.1" H with the 


This remarkable machine modem slot, as well as built-in 

comes equipped with an internal parallel, serial, mouse and 
1,44MB, 3 Yl floppy drive and a Super VGA video ports. 


The JOThev 
keyboard, connected 
totheCPVbya 
coiled cord, 
can be removed 
from the case. 



120 or 


color screen), its small enough to 200MB hard disk. Plus 4MB 


Depending on your partic¬ 
ular needs, you can choose one 
of two display screens. 

A state-of-the-art active ma¬ 
trix SuperVGA color display 
with Thin FilmTfansistor tech¬ 
nology, to deliver a higher qual¬ 
ity image than you can get with 
most desktop monitors, and 
capable of displaying 256 
simultaneous colors at 
640x480 resolution. 

Or a gas plasma display 


fit in a briefcase. 


RAM, expandable to 20MB. (Try featuring 16 gray scales, 


With a spirited dock speed of finding any application that 

33 MHz, a power- needs more memory than that.) 


fn addition ro a 
I44MB floppy drive, 
you can choose a 120 
or 200MB hard disk 


ful486 DX micro¬ 
processor, 8K 
internal cache 
and full 32-bit 
architecture, its 
big enough to 
handle all those 
jobs normally 
performed in 
an impressive office building. 

And if a combination like that 
doesn’t make theT6400 portable 



also at 640x480 resolu¬ 
tion, and a 100:1 contrast 
ratio—seven times the 
contrast of standard 
LCD displays, with ten 


A 


There’s also a full-length, IBM- 
compatible, 16-bit expansion slot 
so you can take full advantage 

of your network card, SCSI con- times the display speed, 
trailer or any of a myriad of other Both have a diagonal 

special purpose cards. measure of 10.4" and 

For even more expandability provide simultaneous 

the T6400 comes complete with viewing capability with externa 
a 150-pin expansion port for Super VGA displays, 

direct input/output To complete th< 

to the CPU,enabling ’ —<. - T6400’s amazing 

metamorphosis 



you to connect stor- 


better than the desktop computer age and communi- 



from desktop to 


you’re currently using, well eat our cations devices. Plus rheAC-powered Tfrtw has full desktop portable, we tool 

1 .. . ' ° expandability, including an iBM- , 

collective hat. an internal dedicated compatible, i6-Ut expansion slot, a 101-key keyboarc 


© 1992ToshibaAmerica information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. 











kdth full-size keys and keyspac- 
ng, separate numeric keypad 
tnd eight dedicated cursor con¬ 
trol keys, and nestled it into 
i compact 11.7 lb. package (12.9 
bs. with color screen). Then at- 
ached it to the CPU with a 
-.oiled cord, so you can remove 


it and use it on your lap (or other 
convenient surface). 

Now, having read all of the 
above, youd probably welcome 
more information on theT6400. 
If so, call us at l-800-457'7777. 

The more you learn about our 
products the more you’ll come to 


understand theloshiba philoso¬ 
phy: that portables are the future 
of personal computing. 

Of course, with the in troduc¬ 
tion of theT6400 portable, its a 
future that’s already here. 

In Touch with Tomorrow 

TOSHIBA 
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We've given you the best of 
both worlds... 


ACQUISITION 



LabWindows® 2.0 

for DOSbased computers 


LabVIEW® 2 

for Macintosh computers 


All You Have To Do Is Choose! 

In the 1980s r National Instruments pioneered two paths to the future of instrumentation. 
LabWindows, on automatic code generation and program development system for the C and 
BASIC programmer. And LabVIEW, the first graphical programming system to offer ease of use 
without sacrificing programming flexibility and performance. 

LabWindows and labVIEW address all of your instrumentation needs. You can control 
GPIB, VXL and RS232 instruments, and plug-in data acquisition boards. You can integrate data 
analysis. And, you con build your own graphical user interfaces. 

Today, LabWindows and LabVIEW are leading the revolution in instrumentation software. 
Through innovative programming methodologies and powerful development tools, LabWindows 
and LabVIEW are paving two paths to ihe future-a future in which Jhe Software is foe Instrument. 
All you have to do is choose] 


Call for your free demo disks (512] 7940100 or (800] 433-3488 (U.5. and Canada]. 



t 


fT NATIONAL 

u vufSTnnifri 


Tbe Software is the Instrument * 

6504 Bridge Point Parkway 
Austin, TX 78730-5039 


Austidia m ^ 9422 ■ Canada - now dired - (800[ 433 3468 * DeniraA 145) 76 73 22 * France 11 1 4fl 65 33 76 
Gemtany [089] 714 5093 ■ Italy [02)4830 1892 - Japan |03| 3788 1921 • Nefedmfc 101720)45761 * Norway [03) 846 866 
Spain m\ 604 304 ' Sweden (061 9U 970 * Swtafand [056[ 45 58 B0 - U.K. [0635] 523 545 


Rsxfcd mme: luted cue koebn^i d hfei ’Sipecii’ip rncpdoctaecs Company rcmes lissd ae tiademari^ of thJe names al rtav raspedwe companies. 
O Ccpyrighf 1991 Natcaol Insfcumerts CapftQhof. Al ugh reserved 
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Soon, Eight He 

Computing Wil 



(actual size) 


AMD Introduces The Worlds First 
386 Microprocessor With 3-Volt Technology 

Two standard dry-cell batteries.There's Thanks to the low-voltage Am386 micro- 

really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact thatthey can run a powerful, computer designs will become smaller, lighter, 

portable 386 computer for a full WBB and more powerful than ever before, 

eight hours. Provided, of course, that KISH With battery life of up to eight 

portable is built around a low- hours or more.Thats a full days 

voltage Am386™microprocessor. worth of 386 performance—the per- 


901 Thompson Place t’O Box M5T Sunnyvale. CA 94DSS t 1991 Advanced Micro Device*. toe.lttrte Not tour Competition is a sefvlce mart and Am >86 Isa traded of Advanced Micro Devices. Inc. 






jrs Of Portable 

Look Like This. 


formance you need to run sophisticated 
applications like Windows™3.0. 

And rest assured, the low-voltage Am386 
microprocessors are proven compatible 
and comply fully with JEDEC standards for 
low-power 3-volt computing We can even 
supply you with the 3-volt EPROMs your sys¬ 
tems will need. Other 3-volt system logic 
is also readily available. 

For more information on the low-voltage 


Am386 microprocessors call AMD today at 
I- 800 - 222 - 9323 . You’II never look at dry-cell 
batteries the same way again. 


n 

Advanced Micro Devices 

"Were Not Your Competition”™ 


AH brand or product names mentioned arc Erarfcirarta or registered trademark; of their respective- holders. LHJ FtACELL '& a registered trademark ol DuraceM (mematioriaJ Inc. 
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We slash interface 


LANGUAGE 


PRODUCTIVITY 


AWARD 


1991 


development time across 
DOS, UNIX, POSIX, VMS... 

(and we can prove it!) 


C-Programmers: 
See for yourself how 
Vermont Views™ 
can help you create 
powerful user 
interfaces—whatever 
your environment! 

If you want to create sophisticated 
user interfaces—and save tremendous 
time and effort doing it—Vermont 
Views is exactly what you need. 

Vermont Views isn’t just a com¬ 
mon interface package. It’s a deep, 
flexible, menu- 
driven screen 
designer supported 
by a C library of 
over 580 functions. 

It lets you create 
the ultimate user 
interfaces for 
complex database applications—in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens interactively . Designing is fast, 
and creative. And changes—both tiny 
adjustments and huge reworks—are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with tickertape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help,*.All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

©Copyright 1991 
Vermont Creative Software 


Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications 1 . 

Menus, data-entry forms, and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don’t have 
to do it twice! 

It’s the 

universal solution. 

Vermont Views 
operates completely 
independent of hard¬ 
ware, operating 
system, and database. 
Any interface you 
create can be ported 
easily among DOS, 
UNIX, POSIX, and VMS. 

You can use Vermont Views with 
any database that has a C-language 
interface (including Oracle, Informix, 
db-Vista, and C-Tree). You can run 
it on PCs, DEC, NCR, HP, AT&T, 
and other systems. You don’t have 
to pay runtime fees or royalties. 
And full library source is 
available, too. 

What’s more, your DOS 
applications can have full 
mouse control, and work in 

Vermont 
Creative 
Software 

Pinnacle Meadows 
Richford, VT 05476 USA 
Phone: (802} 848-7731 
FAX: (802) 848-3502 



graphics as well as text modes! 

Don’t take our word for it—put 
Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. Or order Ver¬ 
mont Views with our 60-day, 
money-back guarantee. 

Either way, you’ll see immediately 
that Vermont Views is a cut above 
the rest. 

Call for your 
FREE demo kit! 

800 - 848-1248 



(Please Mention 
"Offer 343”) 


































































This PS/2 SLC is 

so fast, it comes with its 
own speeding ticket. 


With our advanced SLC processor, the PS/2*' Models 56 
and 57 are dearly on a fast track. They’re already the fastest 
systems in their class* And with this special IBM PS/2 
486SLC2 Processor Upgrade, we plan to keep them that way 
Huy a PS/2 Model 56 or 57 SLC before October 1,1992, 
and you’ll get information on how to upgrade to our powerful 
486SLC2 processor at a special low price of $259?* 


486SLC2 Power 
for $259" 


OS/2® 2.0 comes pre-installed on both models, so you can 
run DOS, Windows M and OS/2 applications. And every PS/2 
comes with HelpWare!? a full range of services and support 
including a toll-free number. 

The PS/2 Models 56 and 57 offer so much, 
other computers might as well hit the road. 

For more information about our specially 
priced 486SLC2 upgrade or tor the I BM 
authorized dealer near you, call our 
HelpCenter * at 1800 PS2-2227. 



PS/2 486SLC2 Processor Upgrade for just $2591 
Faster than any system in its class . 

Comes pre-installed with IBM OS/2 2X1 
HelpWare: sendees and support nobody else can touch . 
To learn more about our 486SLC2 upgrade. 


call 1800 PS2-2227. 


Circle 110 on Inquiry Cord. 
































DENNIS 

ALLEN 


EDITORIAL 

The Globalization 

OF BYTE 


D o you notice anything different about BYTE? 
On the cover, beneath the BYTE logo, look for 
our new tag line: “The worldwide computing 
authority.” That statement is more than just a 
claim—it’s a fact that is easily illustrated in this 

issue. 

Notice the datelines in Microbytes and First Impres¬ 
sions. You’ll Find information on U.K.-based Acorn’s 
new A4 notebook that uses the 
ARM (Advanced RISC ma¬ 
chine) chip (page 72) and Ital¬ 
ian computer maker Olivetti’s 
new 214-pound subnotebook, 
called the Quadcmo (page 70). 

Read our feature article 
“The Greening of Computers” 
(page 147), and you’ll learn 
how computer makers and users are taking ecology- 
minded steps in computing around the world. Read the 
lead article, “Photonics: Revolution or Evolution?” (page 
168), in our State of the Art section, and you’ll discover 
the newest developments in optical computing occur¬ 
ring in England, Germany, Japan, and the U.S. 

Find out about fascinating computer industry happen¬ 
ings in the newly formed Commonwealth of Independent 
States by reading Rich Friedman’s Report from Mos¬ 
cow (page 41). A recent trip there for a BYTE-sponsored 
computer show in Moscow gave Rich occasion to think 
about the programming talent in that country. 

If you’ve been following the commodity price war of 
personal computers, you'll be interested in Alan Joch’s 
Report from Taiwan (page 44). Alan and Rich Malloy vis¬ 
ited the Computex show in Taipei to learn firsthand that 
Taiwanese clone manufacturers are trying to innovate 
products that bypass the commodity price war being 
fought by American manufacturers. 

Why all this worldwide coverage? Simple. Computer 
technology, and therefore the computer industry, is not 
confined within the shorelines of North America. Nor 
does it stretch just to Japan. Exciting new developments 
are taking place worldwide. 

Germany, for example, hosts the largest computer 
trade show in the world in Hannover. It’s attended by 
more than half a million people. And that country is also 
the home of Siemens Nixdorf. Singapore, which has long 
been a major source for hard drive manufacturing, has a 
software development project that the country hopes will 
leapfrog the rest of the industry. Israel has both an active 
software development community and a community of 


It’s no longer possible 
to confine our news 
reports and articles 
to the U.S. 


hardware developers—many concentrating on LANs. 

To be the authority on computing means being the 
worldwide authority, and that’s what BYTE is doing. 
We know that it is not enough to focus just on what hap¬ 
pens in the computer industry in North America while 
wearing blinders as to the rest of the world. 

BYTE’s unique standing in the global computer in¬ 
dustry makes all this possible, and BYTE’s unique pub¬ 
lishing position is a tremendous strength. Not only is 
BYTE distributed in virtually every country in the world 
(our circulation outside the U.S. is larger than that of 
any other computer magazine), BYTE is also translated 
and reprinted in about a dozen languages. Our publishing 
partners and their local editorial offices are part of the 
BYTE network. They’re located in Argentina, Australia, 
Brazil, France, Germany, Greece, Italy, Japan, Mexico, 
South Korea, Spain, Taiwan, and Turkey. Add to that 
BYTE’s own editorial bureaus in London, New York, 
San Francisco, and Los Angeles, and you get an idea of 
BYTE’s reach. 

In my first editorial as Editor in Chief (February), I 
promised that BYTE would continue with its authorita¬ 
tive voice to separate truth from marketing hype and to 
put computing technology into a usable perspective. 
This globalization of BYTE is part of that commitment. 
BYTE’s worldwide coverage provides you with a per¬ 
spective that no other computer magazine offers, and it 
doesn’t end there. 

More to the point, look at our recent cover stories. In 
this issue, our writers and editors explore the answers to 
the question, “Is Unix Dead?” It's one of the most im¬ 
portant computing stories of the year, and you won’t find 
it anywhere else. The Unix-specific magazines cannot 
afford to raise the question, and the PC magazines don’t 
cover the subject. Watch for more articles like this from 
BYTE in future issues. We think that it’s exciting, and I 
hope you will, too. 



(BIX name “dallen”) 
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Borland’s Turbo Pascal is the fastest 
way from inspiration to application 


Jump start your Windows or DOS application 
with object-oriented Turbo Pascal 

When you’re inspired to write a program, you want to 
spend your time developing code that solves your prob¬ 
lems. Not hours and hours writing common routines for 
event handling, data management or user interface. 

Now, yon can jump start your applications develop¬ 
ment for eitheT Windows or DOS by programming with 
the worlds #1 Pascal compiler. Turbo Pascal.® 

Application frameworks speed you along 

Now you can take advantage of the power of application 
frameworks to boost your productivity and cut develop¬ 
ment time. ObjectWindows,™ the application framework 
included in Turbo Pascal for Windows, gives you a robust 
graphical user interface with pull-down menus, overlap¬ 
ping windows, mouse support and more in just a few 
lines of code. Turbo Vision,™ included with Turbo Pascal 
6.0 for DOS, delivers a great-looking user interface in a 
character-based environment. 


Borland’s Turbo Pascal family of products 
spans the range of programming needs— 
select one that’s right for you 


Entry 

level 


Professional 


DOS 


TURBO PASCAL 6.0 

with: 

■ Turbo Vision 
application framework 

■ Easy Integrated Develop¬ 
ment Environment (IDE) 

* Inline assembler 

* Fast compilation 

* Smart linker 

Just $149.95* 


TURBO PASCAL 
PROFESSIONAL 6.0 

with all the great features of 
Turbo Pascal 6,0, plus: 

* Turbo Debugger* 

* Turbo Assembler® 

* Turbo Profiler " 

•Turbo Drive 1 " high-capacity 

compiler $299.95* 


WINDOWS 


TURBO PASCAL 
FOR WINDOWS 1.5 

with: 

• ObjectWindows 
application framework 

• Windows-hosted IDE 

■ Visual Resource Editors 

• Turbo Debugger for 
Windows 

• Compilation at 85,000 lines 
per minute 

• Windows CRT that con¬ 
verts DOS programs to 
Windows 

• Color syntax highlighting 


mm 


Supports 
MS-Windows 3.1 


See your dealer today or call now, 

1-800-331-0877, ext. 5460 

In Canada, call 1-800-461-3327 


Circle 83 on Inquiry Card 
(RESELLERS: 84). 


BORLAND 

The Leader in Object-Oriented Programming 
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The #1-selling database 

cl RASE* is the #1-selling relational 
database in the world. It offers the 
most complete set of tools for devel¬ 
opers and users to access and manage 
their corporate data. 


Today, more than three million peo¬ 
ple use it to build applications that 
help them run their businesses and 
maintain a competitive edge. And 
with the worlds largest community of 
trainers, consultants, and add-on soft¬ 
ware extensions, its little wonder that 
dBASE is the standard for corporate 
applications development. Now, new 
dBASE IV version 1.5 makes it 
smarter than ever to go with #1. 



New ! Version 1.5 is here 

Now there’s an easier-to-use, faster, 
and more powerful dBASE. It’s 
packed with die features you’ve 
asked for most, making it smarter 
than ever to use die world’s #1 PC 
database. 


m 


The Worldwide Standard 


Working smarter is faster 

QPTIM IZflTHWI With new dBASE IV, 
you get the job done 
faster because you 
work smarter. Smarter 
because new IQ!’“ opti- 
TECHNOlOGY mization technology 


What’s new in dBASE IV vl.5: 

For Users 

• Mouse support 

• Editable multi-file view 

• Calculated field linking 

• QBE summary operators and pick lists 

• Automatic install 

• New optimization technology— IQ! 

• Save query indexes 
For Developers 

• INDEX functions 

• 40 work areas 

• Template Language included 

• Enhanced BLANK support 

• Browse/Edit organize menu toggle 

• Conditional compilation 

• Low-ievel file I/O 

• Open architecture Control Center 

• Enhanced RUN function 

• Multiple and global procedure libraries 


automatically selects the fastest 
method to retrieve your data. 
Smarter because you can create 
tables, forms, reports, queries, and 
menus in record time—without 
programming. 

Smarter because you get 40 
different work areas for 


easier management 



of huge applica¬ 
tions. Plus 
mouse support for 
fingertip access to features, 
an enhanced RUN function to run 
popular DOS applications from with¬ 
in dBASE, and comprehensive multi¬ 
user capabilities. All of which means 
you maintain tight data integrity, 
more flexibility and more support 
than ever before. 


Advanced design tools 
build applications faster 


dBASE IVs easy-to-use Control 
Center comes complete with an 
innovative set of design tools, includ¬ 
ing report, form, and label generators 
that help you create your applications 
quicker. And the Control Center’s 
open architecture makes it easy to 
enhance or customize your own appli¬ 
cations by incorporating third-party' 
add-on products available for dBASE. 


Copyright © 1992 Borland International. Inc. All rights reserved. dBASE. dBASE IV. Borland, and Ashlon-Tats ars registered trademarks of Borland International, Inc. B! 1571 














srto go withal 


Faster applications 
development 

The industry-standard dBASE lan¬ 
guage comes with a host of improve¬ 
ments that speed development: 

• Integrated debugger and a built-in 
applications generator 

• More than 40 new commands, 
functions, and keywords— 
Template Language now included 

• C language-like low-leve! file I/O 

• IBM® SAA-compliant SQL 

• Advanced BLANK support 


Get NEW DBASE IV 


vl.5 today and 
receive more 
than $250 in 


additional software, 



FREE! 


See your dealer or call now 

1-800-331-0877, ext. 6428. 

In Canada, call 1-800-461-3327. 


gg 
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100% commitment 
to dBASE 

Now that it’s from Borland, your 
investment in dBASE is secure. 


” Send me my FREE Pro Pack Software! ' 

Purchase dBASE IV vl,5 before September 30,1992, and Borland will give you 
Central Point Softwares Backup and Anti-Virus programs/nee.* That’s a sug¬ 
gested retail value of $258. 


dBASE gives you all the benefits of 
complete compatibility and applica¬ 
tion portability that come with the 
database standard. And Borland is 
the acknowledged database technol¬ 
ogy innovator, so you’re on the win¬ 
ning team for the long haul, Get 
dBASE IV vl.5 today. You’ll see why 
it’s smarter than ever to go with #1. 



Check DOS disk size required: Q 51/4" □ 3 1/2" 

dBASE IV vl ,5 Serial *_ 

Name:_ 


Company;, 
Address;_ 


. (We canned snip to P.0 


Clty/SlataJPravInG&L 
Zip/PostaJ Code._ 


*:( L 


.FAX:( L 


COMPLETE Ihis coupon, ATTACH a copy &( yd in salts recelpl (nr a copy of purchase order and bill leg invoice | AND ENCLOSE $9. DC 
U.S. rnr shipping and handling (check or money order payable In Borland imernalional, Inc,). 

Send to: Borland's Pro Pack Offer, P.0 Box 7243. San Francisco, California 94120-7243, 


4 Offer good m U 5. and Canada only on dBASE IV vl 5 purchases between June 1 end September 30,1992. Only original coupons will be accepted. 
No responsibility Is assumed tor Iota, late. misdirected, or destroyed men. Piease allow 4-6 weeks for delivery. Sullied to ail toad, stele, and federal 
regulations. Void where prohibiled. Offer not valid ftn Upgrades, Competitive Upgrades, LAN Packs , Volume Packs, or any other Horiand promotion 
aurtpl dBASE IV vU products, ffiadbctws and rasters not eligible lo paiijciuate. Central Point is a registered trademark oi Central Point Software. 


BORLAND 

dBASE IVfrom AshtonTate,' a Borland Company 

Circle 85 on Inquiry Cord (RESELLERS: 86)* 


























LETTERS 


Color PostScript Rebuttal 

R eaders can print color PostScript doc* 
uments for a fraction of the $8000 
that the printers reviewed in "Color at a 
Reasonable Price 7 ' cost by using inexpen¬ 
sive color printers, such as Hewlett- 
Packard’s DeskJet or PaintJet, and 
Ghostscripl software. This program docs 
all the work in the PC instead of in the 
printer, so you can improve printing per¬ 
formance by simply upgrading the PC. 

Ghostscript supports the full set of 
PostScript extended color operators, 

Ghostscript is freely available on the In¬ 
ternet for persona] or in-company use, and it is distributed 
as part of the GNU software collection. Aladdin Enterpris¬ 
es will supply it on disk, with permission to copy, for $28, 
The freely available version comes with no support. A 
commercial license, with support, is available by writing 
to Aladdin Enterprises, P.O. Box 60264, Palo AUo t CA 
94306, 

L, Peter Deutsch 
President, Aladdin Enterprises 
Palo Alto, CA 

The GNU Ghostscripl PostScript language interpreter can 
be compiled for Unix, DOS ( and VMS machines. You 7/ 
find version 2.4 in the “listings ” area on BIX as 
u ghost24,QL ” The files are in Unix compressed tax 
format .—Eds. 

T om Thompson's review of color PostScript printers 
("Color at a Reasonable Price/' June) begins by giv¬ 
ing credit to QMS for introducing the first color 
PostScript printer and then neglects to mention any of 
QMS's four offerings. This is a disservice to readers who 
are considering color printer options, and it may give 
readers who aren't familiar with the QMS ColorScript line 
the impression that QMS is not an active player in this 
market. 

During ihe article's planning phase, we were told that 
QMS ColorScript printers would not be among those re* 
viewed because BYTE had reviewed one of our older 
models in years past and this article was to focus on newer 
models. Unfortunately, the article never explains what cri¬ 
teria were used to select the products reviewed. This gives 
readers the impression that you canvassed the market for 
all solutions that cost less than $8000. 

QMS offers two such printers: the $6995 ColorScript 
100 Model 10 and the $5995 Model 10p. Furthermore, 
several of the printers featured in your article were not 
much newer than the latest QMS offerings. 

Terry Harbin 
Director, Marketing Communications 
QMS. Inc , 
Mobile , AL 


WE WANT TO HEAR FROM YOU. Address correspondence 
to Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, 
Nil 03458 , send BIXmail do "editors, " or send Interne: Mail to 
letters @hyteph.hyte.com. Letters may be edited. 


We excluded the ColorScript 100 Model 
10 because we reviewed it in the Decem¬ 
ber 1989 issue (see “What Price Color 
PostScript? *'). We inadvertently omitted 
the reference to this review in our June 
roundup of color PostScript printers. We 
contacted QMS about the Model I Op, but 
this unit was not available in time for in¬ 
clusion in the June roundup.— Eds. 

A s lead development engineer at 
Seiko, I have some concerns after 
reading "Color at a Reasonable Price/ 1 
You neglected to mention that the Per¬ 
sonal ColorPoint can print on postcards 
and B4-size paper. 

The Personal ColorPoint, which comes with a parallel 
port only, has a list price of $3995; the ColorPoint PS, 
which has an AppleTalk port, lists for $4995. The review 
did not make this distinction clear: it sounded as if the 
customer would have to buy an extra board for our 
printer. 

The CalComp ColorMaster Plus, Tektronix Phaser II 
PXi, and Seiko Personal ColorPoint all offer enhanced 
screening that improves halftoning. Yet the only printer 
you mention as having this feature is the Phaser II PXi. 

Mark Bate 
Seiko Instruments USA,, Inc, 
San Jose, CA 


The Scoop on Zinc 

I 'd like to clarify a few points made in "Zinc-Air Batter¬ 
ies: Long May You Run 1 ' (Microbytes, May; page 28), 
We designed our stand-alone 12-volt battery system to op¬ 
erate portable computers—not cars—for 10 to 30 hours. 
The battery w ill power a computer and a printer together 
for more than 16 hours. 

The prototype battery demonstrated at Technologic 
Partners Pen Computing ’92 weighs 2A pounds. The bat¬ 
tery pack weighs 1!^ pounds, but that includes a l-pound 
air manager. When the battery system is designed into a 
computer, the computer manufacturer incorporates the 
battery’s air manager into the computer’s housing. With 
proper design, the air manager will add no more than 1 or 
2 ounces to the computer's weight. 

Also, the prototype shown at the conference did not op¬ 
timize the battery's footprint. We can fit a 5 -V battery into 
an 8J 4r by 11 -inch package, 

Frank M, Harris 
Vice President, Marketing and Sales 
AER Energy Resources, Inc. 

Atlanta, GA 


Digital Deceptions 

I enjoyed reading Steve Moore's "Digital Deceptions" 
(Stop Bit, May). While I agree with his statements on 
the possible misuses of digital manipulation, he far under¬ 
estimates its potent effect. Had digital video manipulation 
been a bit more advanced at the time, we might have seen 
Saddam Hussein telling his troops to pull out of Kuwait 
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Then there’s Macintosh 


The only personal computer designed from the very first chip to work the way people work. 
That’s why Peter Lewis of The New York Times wrote the Macintosh is simply ’‘better dian DOS or Windows.” That’s 
why Byte wrote, “If you use a GUI to keep your computing tasks sorted out, the Mac does it best...” That’s why J.D. 
Power and Associates ranked Apple the #1 Personal Computer Company in Customer Satisfaction Among Business 
Users* There’s no personal computer on earth quite like it. And none more imitated. The affordable, compatible, 
connectable Macintosh personal computer. The power to be your best! 


Macintosh from Apple. 
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long before multinational forces pushed them out. The 
technology for jamming and transmitting TV signals is 
here now, and believable digital impersonation will be 
here soon. The military applications of this technology 
will, without a doubt, have a profound effect on the way 
wars are fought in the future. 

Don Barton 
Grand Junction, CO 


Electronic Books and IBM 

I was in a state of shock after reading “Electronic Books” 
(June). [ know that there are many people in the U.S. 
who automatically tune you out when you mention 
IBM, but when a company leads the industry in a particu¬ 
lar area, it should at least get some sort of acknowledg¬ 
ment. 

IBM has had a cross-platform product for reading and 
building on-line books for over five years. BookManager 
is available for VBS, VM, PC-DOS, and OS/2. It pro¬ 
vides full hypertext linking and bookmarking, lets you 
add personal notes, and offers other features. It also lets 
you use the same source files for both hard-copy and 
on-line books. 

BYTE shows a negative hias toward IBM hy ignoring 
the availability of several thousand IBM manuals that are 
usable in both hard-copy and on-line form. 

Roger A. Root 
Raleigh, NC 


Infoglut Solved! 

R egarding Dennis Allen’s editorial titled “Managing 
Infoglut” (June): The best-kept secret in the world 
can now be revealed. The best manager of information, 
whatever the format, is not a software product at all. It’s 
a librarian! Hire one today. 

Frank White 
A utomation Librarian 
University of Windsor 
Windsor, Ontario, Canada 


[nienu t Kudos 

T hank you for providing an Internet address for send¬ 
ing letters to the editor. I hope that this community in¬ 
undates you with Internet mail so that the connection 
proves worthwhile. 

Rich Oesterling 
Idaho Falls, ID 


Image Correction 

I n his review of WinRix l.l (“Image Magic," Windows 
Special Report, June), Dana Hudes erroneously reports 
that the package lacks several features. 

WinRix supports calibration for scanner, screen, and 
printer. You accomplish this by creating a custom lookup 
file and applying it to the scanner, edit window, or printer. 
This allows you to not only calibrate the device but also 


calibrate for known differences in source or output at¬ 
tributes. For example, photos taken under fluorescent 
lighting have a more greenish tone than other photos. 

With the methodology that we at Rix Softworks have im¬ 
plemented, you can create a lookup file for these photos. 

In our opinion, you don't always want WYSIWYG. 

Our scanner interface supports the changing of the scan 
resolution if the feature is available on the scanner that is 
being used. WinRix supports several scanners that were 
not listed in Hudes 1 s review, including those from Log¬ 
itech, Marstek, Genius, Ricoh, and OBM t It supports ob¬ 
ject and raster (i.e., bit-mapped) fonts and displays a visu¬ 
al sample of the selected text in the dialog box to assist 
user selection. WinRix custom lookups support individual 
RGB-channel or global adjustments and gamma-curve 
manipulation. 

The package also fully supports rubber-band area-se¬ 
lection tools. You can stretch and relocate all selected ar¬ 
eas before committing to the selection you’ve made. We 
intentionally reduced die number of icons to eliminate re¬ 
dundant screen clutter. The square and circle entries are 
only forms of the more general rectangle and ellipse. 

We appreciate Hudes 1 s testimonial to our display qual¬ 
ity, but the choice of screen dithers is just that—a choice. 
You can choose ordered (Windows standard), diffused, or 
halftone dithering from the View Preferences Display 
menu. 

As with our competition, you can use the WinRix 1.1 
magic wand and other area-selection tools for bucket fills. 
The ScanRix scanning application for DOS does not ship 
with WinRix: SnapRix, our screen-capture application, 
docs. WinRix costs $395. 

In light of the aforementioned comparison deficiencies, 
we believe WinRix to be the best buy. 

Joseph R. Fisher 
Vice President, Marketing/Sales 
Rix Softworks t Inc. 

Burlington, NC 


FIXES 



• The correct toll-free number for Hercules Computer 
Technology, Inc. (“Flying Windows” June), is (800) 
532-0600. 

• The maximum storage configuration for the Sparc book 
(“SPARCs on the Road," May) is not 125 MB. The Sparc- 
book can accommodate up to 240 MB of data on two in¬ 
ternal hard dri ves. 

• The sentence in “Displays: The Human Factor” (July) on 

page 196, column 3, paragraph 2 under the subhead “Lu¬ 
minance Perception” that says “Roufs's work is now a.” 
should read “Nonlinearity is now a_” On page 197, col¬ 

umn 1, paragraph 4 under die subhead “Fixing Flicker,” 
the sentence that states “display cost closely follows the 
field rate” should read “display cost closely follows the 
frame rate.” In addition, Bernice E. Rogowitz’s title is 
Research Staff Member at the IBM T J. Watson Research 
Center. 

• Prentice-Hall is the publisher of The Decline and Fall of 
the American Programmer (Book and CD-ROM Re¬ 
views, July). ■ 
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Then there's Macintosh. 


There are no hidden costs. There are no cards to buy for networking, file sharing, sound, 
video or peripheral support. Thatk why Computer Shopper magazine said, “Let’s not be coy: If you want the best GUI 
money can buy, get a Macintosh.” That’s vfcyMacWeek said, “Apple has shown that it can be technologically brilliant and 
price competitive at the same time.” And thatk why J.D. Power and Associates ranked Apple the #1 Personal Computer 
Company in Customer Satisfaction Among Business Users.* Therek no personal computer on earth quite like it. And none 
more imitated. The affordable, compatible, connectable Macintosh personal computer. The power to be your best!' 


Macintosh from Apple. 
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NEWS 


MICROBYTES 


Kaleida Hopes that X Marks 
the (Multimedia) Spot 


NANOBYTES 


W hen IBM unci Apple announced their joint-venture software company Kalei¬ 
da, officials said that the new company would license existing technology from 
the parent companies and create unitbnn specifications and file formats for multi¬ 
media data. Kaleida would then license these multimedia technologies back to 
IBM and Apple and other third parties. 

IBM and Apple revealed little else about what Kaleida was developing, leaving 
observers to speculate about who would direct the company and the mysterious proj¬ 
ects it was involved in that had names like Sweet Pea and Script X. In just one 
week in late June, however, all that changed- 
First, Apple and IBM said that Kateida’s president and CEO will be Nat Gold¬ 
haber, venture capitalist and founder of the company that developed the TOPS 
distributed file-server LAN for incompatible computers. Once named Kaleida’s 
CEO, Goldhaber revealed that Apple and other companies, such as Japanese con¬ 
sumer-electronics giants Sony and Toshiba, will use Kaleida technology in their PDA 
(Personal Digital Assistant) systems. 

Goldhaber told BYTE that two technologies currently under development at 
Kaleida for hand-held personal multimedia/communications devices are Script X, 
a universal multimedia scripting language, and COS (consumer operating system), 
a real-time kernel designed for small portable devices. “We won't manufacture 
the devices but will play a major role f in their development], either through design 
or through creating the tools to do the design work " he said. Goldhaber said that the 
information units '"require not only communication links and devices but also a 
big body of beautifully and intelligently wrought information software.” 

Goldhaber said Script X will provide the basis for the formation of these intelli¬ 
gent programs. It will execute on devices ranging from Sweet Pea, the CD-ROM - 
based PDA currently being developed, to the Mac and oLher future systems, including 
the PowerPC. 

'"Script X will be linked intimately to the TV set," Goldhaber said. “Script X is 
designed to be that language that, for the most part, an author of a title [i.e., an in¬ 
telligent infotainment program | can produce that title just once for multiple plat¬ 
forms.” Plans call for Script X to run on Macs, Windows, OS/2, and Unix platforms. 
“QuickTime will also be part of the Script X environment," Goldhaber said, adding 
that Script X-compliam PDAs will play QuickTime movies. He also said that 
Script X will execute natively on COS. Although he didn't discuss specific release 
dates, Goldhaber said that COS and Script X are fairly well along. 

In discussing Kaleida and what he hoped it would provide for all people, Gold¬ 
haber referred to several speeches he delivered in the 1980s, including one he 
made in October 1989 to the Boston Computer Society. In that speech, Goldhaber 
spoke of a truly intuitive multimedia device that merged TV and the PC with an 
HDTV-quality display. Users would—through an interface that Goldhaber said 
would need to be far more intuitive than anything currently offered on PCs, Macs, 
or VCRs—be able to indicate the topics of interest to them and have those topics 
delivered to the system automatically. At Kaleida, Goldhaber has an opportunity to 
turn his vision into reality. 

Goldhaber told BYTE that Kaleida will participate in projects that IBM is working 
individually with Time Warner and Bell Atlantic to provide video on-demand services. 
He added that Kaleida may also participate in a similar project with Hewlett-Packard. 

—David Andrews 


In discussing the technologies that 
Kaleida is now working on, newly 
appointed Kaleida CEO Nat 
Goldhaber said that one of the 
key considerations is to create 
products that present information 
in an cnler- 
taining way: 
“The problem 
with the com¬ 
puter 

metaphor is 
it’s very in¬ 
timidating for 
many people. 

11 lacks that 
warm and 
fuzzy quality 
that makes it interesting to ex¬ 
plore." He said that if a device is 
to succeed in providing informa¬ 
tion to all people, not just comput¬ 
er users, it must be accessible. □ 

Unconfirmed reports say Apple is 
asking companies, including 
J apan esc cons ume r-electron i cs 
companies Matsushita, Toshiba, 
and Sony, to contribute millions 
of dollars to support its Bento 
multimedia specification. In re¬ 
turn, the companies who support 
Bento will also get early access to 
technologies developed at Kalei¬ 
da. Bento is a cross-platform stan¬ 
dard for documents containing 
multiple data types. □ 

Toshiba Corp. of Japan is work¬ 
ing with Apple to develop a CD- 
ROM-based multimedia player 
called Sweet Pea. Details on the 
system are scarce, but a Toshiba 
spokesperson told BYTE that the 
player will span the entertainment, 
informal ion-on-demand, and life¬ 
long-learning markets. It is expect¬ 
ed to ship in mid-1993. Toshiba 
said it is also negotiating with 
Time Warner to provide consumers 
w ith a “wide spectrum" of multi¬ 
media titles for consumers. □ 



24 BYTE • SEPTEMBER J992 









toektefi (Jflang/efliearfl/nmwh/^ 
m Screen flickers &f me m 3 JrwM/b 
Inflict ifi& gw/across fl?e 3 / 8 /e /s 
S-Hvgj//nq co/ify 3 worse, -/rg/gg/o rse. 
-fhk back o/i/e seeidsn mMcegrg 




The one notebook designed from the beginning for anywhere/anytime computing. The 


trackball is built into the keyboard. Palm rests make it extraordinarily comfortable to use. That’s whySjvi? said, “These new Macs with 
their ability to read DOS floppy disks, transparently connect to an office’s AppleThlk network, and print to fax, make on-the-go 
computing easier and more productive than ever.” That's why PowerBook was the only personal computer to make the Product of the 
Year lists of Business Week, Fortune m&lnfoWorid And the only notebook computer to be named one of the Best Designed Products 
of die Year by Time. Thatk why J.D. Power and Associates ranked Apple the #1 Personal Computer Company in Customer Sa tisfa ction 
Among Business Users’ The affordable, compatible, connectable PowerBook personal computer. The power to be your best'. 
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MICROBYTES 


IBM Gets the Ambra Light 


L ONDON—In a roughly $15.2 million 
(£8 million) blaze of publicity more 
suited to a soft drink sales campaign, IBM 
has burst onto the European low-cost clone 
scene. Its new product range, comprising 
two desktops and a notebook, has been 
christened Ambra, with the first TV ad¬ 
vertisement featuring images of taut young 
bodies exercising in a gymnasium. The 
machines, which have racy names like 
Sprinta, Hurdla, and Treka, come in vari¬ 
ous configurations at prices ranging from 
about $1600 (£885) to $2700 (£1449). The 
desktop PCs are powered by AMD's 25- 
MHz 386SX and the notebooks by a 20- 
or 25-MHz Intel 386SL. A 486 model is 
expected later this year. The machines 
are based around the ISA bus rather than 
IBM's Micro Channel architecture bus. 


IBM's new wholly owned subsidiary 
company, called Individual Computer 
Products International, will source and sell 
the machines. It expects to sell up to a third 
of its machines directly, with the remain¬ 
der being sold through the reseller channel 
and retailers such as the Wildings U,K> 
office equipment store. The PCs will also 
be shipped directly from the Far East to 
an IBM subsidiary in Canada. 

ICPFs direct selling prices exclude VAT 
(value-added tax). They do, however, in¬ 
clude preinstalled DOS and Windows, a 
one-year on-site warranty, and use of a 
technical-support hotline. Resellers can 
set their own prices as low as they like, 
but the IBM connection and the advertis¬ 
ing may help retailers avoid a price war. 

—David Tebbutt 


VeriFone Banks on Synaptics’ 
Neural-Network Chip 


V eriFone has released the Gemstone 
Onyx check reader, a device for the 
PC that uses a neural-network chip de¬ 
signed by Synaptics to intelligently rec- 
ognize and process numeric information 
that appears on bank checks. According 
to Ashok Narasihman, vice president and 
general manager of VeriFone, the new de¬ 
vice, which processes image information in 
a manner similar to the way in which the 
human eye does, offers retailers a more 
efficient and faster method of processing 
checks than traditional motorized check 
readers, VeriFone and Synaptics say that 
the device is the first commercial appli¬ 
cation of neural-network technology. 


which mimics the way a human brain pro¬ 
cesses information. 

At the heart of the Gemstone Onyx 
check reader is the Synaptics I-1000 neural- 
network chip. The I-1000 chip integrates an 
imager (with image preprocessing), an ana¬ 
log neural-network classifier, and digital 
electronics. A silicon eye in the device 
reads images through a lens at a resolution 
of 18 by 64 pixels; the image is then sent to 
the 1-1000 chip, which determines what 
Ihe object is. The Onyx check reader has 
achieved a 99.6 percent accuracy rate in 
recently completed independent lab lests 
conducted by SRI International, 

—Patrick Waurzynlak 


Department of Justice Official: Managers Need 
More Proactive Security 


W ASHINGTON, D.C.—Information 
systems managers need to be more 
proactive in delecting computer crimes, 
according to a U.S. Department of Justice 
official. Speaking to about 250 attendees at 
LAN/SEC 92, Scott Chamey, chief of the 
Justice Department’s Computer Crime 
Unit, noted that the appearance of inex¬ 
pensive modems has helped spawn a crim¬ 
inal industry. Unfortunately, security de¬ 
vices and security practices are costly, and 
management is reluctant to pay for them 
when a problem is not immediately evi¬ 
dent, Chamey said. 


Chamey said dial hackers’ attempts to 
obtain passwords by running the entire 
dictionary past the password request work 
about 20 percent of the time. A more de¬ 
vious technique is to substitute a program 
that looks and acts identical to an actual 
sign-on screen. 

“Don’t wait until you’re hit; use non- 
dictionary passwords, educate users,” 
Charney advised. If you are the victim of 
computer crime, “keep audit trails, keep 
the records in a safe place—not where in¬ 
truders can find (and alter) them ” he said. 

—Stephen Banker 


NANOBYTES 


IBM’s Pennant Systems (Nor¬ 
walk, CT) and Hitachi (Tokyo) 
and its affiliate company Hitachi 
Koki have agreed to work togeth¬ 
er in developing what an IBM 
spokesperson said will be “the 
next generation of printers.” Hi¬ 
tachi Koki will manufacture high-, 
medium-, and low-speed prim en¬ 
gines for continuous and cut-form 
printers. Either Pennant Systems 
or Hitachi Koki will produce the 
controllers, and software will be 
developed by Pennant Systems. 
IBxM will market the final prod¬ 
ucts worldwide. □ 

Northgate Computer (Min¬ 
neapolis, MN) and Everex Sys¬ 
tems (Fremont, CA) have discon¬ 
tinued discussions regarding a 
possible merger. Soon after ru¬ 
mors surfaced that IBM might buy 
Northgate, Everex signed a letter 
of intent to buy it. Northgate now 
says that an investment group will 
purchase 51 percent of North- 
gate’s common stock and provide 
at least $3 million in financing. □ 

Symantec ■( Cupertino, CA) has 
acquired MuItiScope (Mountain 
View, CA). developer of Multi- 
Scope Debuggers for Windows, 
DOS, and OS/2, and The White- 
water Group (Evanston, IL), de¬ 
veloper of the Whitewater Re¬ 
source Toolkit and Actor, the 
OOP (object-oriented program¬ 
ming) language package for Win¬ 
dows application programming. 
Symantec’s move brings it two 
steps closer to its master plan of 
being a multi platform develop¬ 
ment tool provider, explained 
Neal Goldman, product manager 
of PC language products at 
Symantec. Both of the acquired 
companies will retain their corpo¬ 
rate identity. □ 

Starting this fall, Compaq's new 
Peripherals Division will release 
a series of network printers. The 
division will be headed by David 
Black, who previously directed 
the development of Compaq desk¬ 
top and portable PCs. □ 
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WATCOMSQL 

PC-based Client/Server SQL Tools 

Four Good Reasons to get your copy right away: 



1. True Client/Server for reliability and 

performance Your databases are protected 
rom corruption by features such as referential 
md entity integrity, as well as true transaction 
irocessing. Client/server architecture 
md our 32-bit database server 
5oftware help deliver increased 
jerformance for applications running 
)n your PC LANs. 

2. Royalty-free run-time For * j 

ust $99 you get royalty-free run-time 4 

support. It lets you distribute applications 
or standalone PCs and include our single- 
jser run-time database server. It also lets 
^ou distribute your applications on an 
inlimited number of client machines in 
letwork environments. ' 

3. Scalability Whether you implement 
ipptications using the ACME front-end or 

write them in C or C++, they can be designed to run 
without change in environments ranging from standalone 
540K single-user PCs to large networks running our 


Developer’s Edition 

Complete Client/Server Development Tools Package Including Standalone 
Single-user SQL Database Engine 

The Developer's Edition allows you to develop and deploy single-user 
standalone applications, and to develop applications for use with the WATCGM 
SQL Network Server Edition. You gel the ACME (Application Creation Made 
Easy) front-end application development system. It combines visual forms 
design with simple event-driver programming to allow rapid prototyping and 
development of client applications without C programming. The Developer's 
Edition also includes ISM SAA standard embedded SQL support for C/C + + 
application development with WATCOM. Microsoft and Borland compilers. 

Package components include: Single-user standalone database server (both 
16 and 32-bit versions) - Interactive SQL - ACME front-end application 
development system * Embedded SQIYC preprocessor * SQL libraries for use 
with WATCOM C, WATCOM C/386. Microsoft C/C + and Borland C/C+ +. 

System Requirements: 

Hardware: IBM PC compatible with hard disk. 640K minimum memory 
Software : DOS, Windows DOS box, or OS/2 DOS box 

Special Introductory Offer: $395 (Suggested retail price: $795) 

Special offers available to registered users: (details inside package) 

- Royalty-free run-lime support: $99 

* 6-user Network Server Edition: $99 (Suggested retail price: $795) 


high-performance multi-user database server. 

From entry level PCs... You can use 

DOS PCs with just 640K memory as database 
server machines for small networks. For 
^ single-user standalone environments, the 
SQL database server together with an 
= // application can run on DOS PCs equipped 
/ with a minimum of 640K memory. 

BRh rf J j 

... to high end servers. The watcom 
SQL database server automaticaily adapts to 
^ utilize the available memory on your system for 

■ increased performance. The 32-bit version 
unleashes the power of 386/486 PC’s to 
efficiently serve many clients in large networks. 

4. For a limited time it’s yours for just $395 

WATCOM SQL Developer's Edition has a suggested retail 
price of $795 but for a limited time you can get it at the 
introductory price of only $395. Even better, as a 
registered user of the Developer’s Edition you'll be able to 
get a copy of the 6-user Network Server Edition for only 
$99 (Suggested retail price: $795). 


Network Server Edition 

High-performance Multi-user SQL Database Server for PC LANs 

The Network Server Edition provides client/server support for multipie 
concurrent users in a local area network environment The WATCOM SOL 
database server supports ANSI standard SQL and provides advanced 
capabilities, including bi-directional scrollable updatabfe cursors, referential 
Integrity, row-level locking and symmetric multiprocessing of requests. 
WATCOM SQL also gives you comprehensive security capabilities, data 
encryption and data compression. Compatible programming interfaces let you 
implement applications that run without change using either the standalone 
single-user database or the Network Server Edition, 

Package components include: Multi-user network database server (both 16 
and 32-bit versions) • interactive SQL • Network requestor and request manager 

Client System Requirements: 

Hardware. IBM PC compatibles, 640K minimum memory 
Software ; DOS, Windows DOS box, or OS/2 DOS box 

Database Server System Requirements: 

Hardware: IBM PC compatible with hard disk, G4GK minimum memory 
Software: DOS 

Network Requirements: NetBIOS or Novell Netware (IPX) 

Suggested Retail Price: 6-user version: $795 

Unlimited version: $1,595 


/ATCOM, 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 
elephone: (519) 886-3790, Fax: (519) 747-4971 

rices do not include If eight and taxes where applicable. Authorized dealers may sell lor less. 
'ATOQM SQL, the Lightning Device, and Application Creation Made Easy are trademarks at 
7VFCOM International Corporation. Other trademarks are the properties of (heir respective owners, 
Wight 1992 WATCOM International Corporation. 


WATwm 1 - 800 - 265-4555 

The Leader in Development Tools 


Circle 186 on Inquiry Card. 













Canada, call l 800 465-7999. Help Ware limited to US. A. only IBM and OS/2 are registered trademarks and OS/2 Crash Protection and HelpWare are trademarks of international Business 
' Machos Corporation Windows is a trademark of Microsoft Corporation. CompuServe is a registered trademark of CompuServe, Inc. & 19S2 IBM Gorp 
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PMLINES.DEP 

PMLINES.DLG 

PMLINES.H 

PMLINES.ICO 

PMLINES.MAK 

PMLINES.obj 

PMLINES.PRJ 

PMLINES.RC 


Directory: F:\IBMWF 


»> BASE project- 
»> BASE project - 
> COMPOSITE project- 
>> BASE project - DLI 


Delete 


Process 
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ES> started at 5-6-1992 19:48 
ES> ended tc = 0 rc = 0 at 5-6-1992 
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Seg Defs 


e 

MsgQue 

erClass 




CODE32 DWORD USE32 P 
DATA32 DWORD USE32 PI 
CONST32 DWORD USE32 I 


it - CQNST32 DWORD USE32 PUBLIC'CONST 1 



FFSET 0 LENGTH 8f 
D795F57 696E646F 77000000 4( 
3204D6F 75736520 42757474 6F 
D746F20 4368616E 67652046 6F 


To a software 
developer, this is what 
heaven looks like. 


Most people wouldn't know what to make of a screen like 
this. But developers like you know a screen like this can 
help make all kinds of applications. With OS/2* 2.0, you 
can develop the DOS, Windows’" OS/2 and host-based 
apps end users need. And you can do it faster and easier 
than ever before. Because OS/2 2.0 can make the most 
of your 386 or 486 processor. 

Now you can edit in one window, compile in 
another, profile in a third and test in a fourth. Pre¬ 
emptive multitasking makes everything run smoothly 
and responsively. And OS/2 Crash Protection’” helps 
shield running applications from each other, so if one 
goes down it won’t affect the others. Instead of reboot¬ 
ing, you just restart the affected app and continue. 

And since OS/2 2.0 is a 32-bit operating system, pro¬ 
grams are easier to write and run faster, too. Which all 
adds up to improved productivity and reduced develop¬ 
ment cycle time. 

But maybe the best part is that for less than the cost 
of DOS and Windows, OS/2 gives you a whole lot more. 
And to keep your cycle rolling, a full range of services 
and support are available, like on-line help through 
OS/2 Support line. Bulletin Board and IBM Link. Or 
you can join the IBMOS2 and 0S2DEV 
conferences on CompuServe* where you 
can meet IBMers, users and developers 
who can find fast answers to your 
questions. For an IBM authorized dealer 
near vou. or to order OS/2 2.0 from 
IBM, call 1 800 3-IBM-OS2.* 



• OS/2 Crash Protection helps shield applications from each other. 

• The integrating platform of choice for DOS, Windows and OS/2. 

• Preemptive multitasking for responsive, reliable execution. 

• 32-bit flat address space for productive programming. 

• A full range of IBM services and support. 
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NEWS 


MICROBYTES 


WordPerfect Wises Up 

W ordPerfect (Orem, UT) is trying to 
position its market-leading word 
processor at the center of a universe that in¬ 
cludes the supporting role of E-mail, group 
scheduler, and calendar through Word¬ 
Perfect Office, and, in the future, new 
products such as forms creators and docu¬ 
ment managers. The new strategy, recent¬ 
ly unveiled as WISE (WordPerfect Infor¬ 
mation System Environment), comprises 
three basic activities: information pro¬ 
cessing, information sharing, and infor¬ 
mation presentation. The company's de¬ 
velopment plans center around delivering 
applications within these three categories 
on six platforms. Complete interoperabil¬ 
ity—both of dam and procedures—among 
DOS, Windows, OS/2, Macs, Unix, and 
VMS is a major engineering goal. 

At the heart of the information-process¬ 
ing segment is the WordPerfect word pro¬ 
cessor, The company now sees the pro¬ 
gram as a vehicle for delivering information 
to the desktop. To position WordPerfect 
documents as the center of the office, the 
company will improve links between doc¬ 
uments and other data. Better ties to spread¬ 
sheets and databases are in the works, and 
the company is developing an open API 
that will permit other programs to use 
WordPerfect support facilities (e.g., a third- 
party database could call the WordPerfect 
spelling checker). These changes will like- 

Starlight Networks Adds 
in Network Multimedia 

S tarlight Networks (Mountain View, 
CA), a company that plans to an¬ 
nounce this fail a network server and soft¬ 
ware that promise the transmission of 
stored video over a network without image 
degradation, has added Jostens Learning as 
an investor, Jostens Learning (San Diego, 
CA), a developer of instructional technol¬ 
ogy programs, has also signed a multiyear, 
multimillion-dollar contract with Starlight 
to use its technology in its recently an¬ 
nounced Jostens Learning lnLerActive- 
Media curriculum products. Starlight says. 

The transmission of stored video from 
a server to a client presents a problem for 
packet-based LANs. Unlike other types of 
data, video must be able to flow without in¬ 
terruptions, which degrade its quality. A 
Starlight Networks spokesperson said die 
company is developing a technology that 
lets workgroups have simultaneous access 


ly mean the end of DataPerfect and Plan- 
Perfect, Lhe company’s database and 
spreadsheet products. 

To promote information sharing, Word¬ 
Perfect will reposition WordPerfect Of¬ 
fice as an E-mail and multiuser scheduling 
facility. The company will also add support 
for methods of mail transport such as the 
emerging OCE (Open Computing Envi¬ 
ronment), VIM ('Vendor-1 ndependent Mes¬ 
saging), and MAPI (Messaging Applica¬ 
tion Programming Interface), and even the 
Open Software Foundation’s DCE (Dis¬ 
tributed Computing Environment) proto¬ 
cols, As part of its information-sharing 
thrust, WordPerfect plans to deliver doc¬ 
ument management and forms design and 
fill packages this year. 

The final activity of WISE, information 
presentation, has support for printing, doc¬ 
ument viewing, and multimedia. Like view¬ 
ers from Frame Technology, Interleaf, and 
Adobe, the document viewer will let you 
read WordPerfect and documents on sys¬ 
tems that lack these creating applications. 

The success of this new strategy may 
depend on how quickly WordPerfect can 
develop all these new products for six dif¬ 
ferent environments. To speed up the pro¬ 
cess, WordPerfect is moving away from 
assembly language toward a portable C- 
and C++-based core-code design. 

—Andy Redfern and Andy Reinhardt 


Jostens as Investor 


to full-motion video over current LANs 
and WANs (wide-area networks). Video 
applications will be able to coexist with 
desktop computer applications on the 
same network. Starlight Networks plans 
on supporting multiple types of LANs, in¬ 
cluding Ethernet, Token Ring, and FDD1 
(Fiber Distributed Data Interface). 

Jostens Learning plans to use Starlight’s 
products in what it is calling its next gen¬ 
eration of instructional curricula, which is 
based on networked multimedia. A Jostens 
representative said that the curriculum re¬ 
lies on interactive full-motion video to 
grab and hold a student’s attention. 

Founded in 1990, Starlight Networks’ 
investors include Bass Associates; Accel 
Partners; InterWest Partners; Merrill, 
Pickard, Anderson & Eyre; and Nynex 
Venture Company. 

—David Andrews 


NANOBYTES 


To achieve better market leverage, 
WorciPerfect is undertaking an 
aggressive program of pannering 
with other companies, WordPer¬ 
fect has entered a cooperative 
product development and support 
program with Novell, the major 
element of which will be the cre¬ 
ation of WordPerfect Office as an 
NLM (NetWare loadable module). 
Other announcements include the 
licensing of Adobe Type Manag¬ 
er's rendering technology and sup¬ 
port for the TWAIN image and 
document manipulation specifica¬ 
tion already adhered to by Aldus, 
Caere, Kodak, Hewlett-Packard, 
and Logitech. □ 

In another break with the past, 
WordPerfect announced its first 
acquisition. Illinois-based Magic- 
Soft, which makes the communi¬ 
cations software used in WordPer¬ 
fect Office, WordPerfect making 
acquisitions? This may be only the 
beginning, O 

Olivetti (Milan, Italy) and Novell 
have signed a master business 
agreement that will expand the al- 
ready-close relationship between 
the two companies. Included in 
the agreement are plans for full 
support of Novell NetWare under 
the Olivetti OS A (Open Systems 
Architecture), joint marketing 
events, and a new rigorous train¬ 
ing program for technical employ¬ 
ees, The first step toward NetWare 
integration calls for native Net¬ 
Ware support in OS A. □ 

A start-up company in Boston is 
developing a spreadsheet for Next 
workstations that reads and writes 
Lotus WKS and WKI files and 
executes Lotus 1-2-3 release 2.3 
macros. Athena Design ((617) 
734-6372) says its Mesa spread¬ 
sheet is the only traditional 
spreadsheet written exclusively 
for the NextStep environment. 
David Poliak, president of Athena 
Design, says Mesa has received 
considerable interest from Wall 
Street financial houses that now 
use Next computers, □ 
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Important News 
For The Power Hungry: 
Your Dinner’s Ready. 


|ome and get it. 

The new Amiga® 3000T multimedia 
workstation tower—the most expandable, 
flexible Amiga ever built. 

Now powered by a 25 MHZ Motorola 
68040 CPU, the A3000T is faster than 

ever before. (Current 
A3000T users can upgrade 
to a 040-based accelerator 
card for just $1,998.) 
The A3000T features a 200MB hard disk 


information at breakneck speed. 
The truly power famished will 
be happy to know that the 
A3000T is stuffed with an 

abundant selection of 
expansion slots. 
Therefe a co¬ 
processor slot. A 
video slot for 
internal devices. 
Up to four PC 
slots. And up to five 
Zorro 111 slots. Every 
Amiga 3000 series computer comes with 
Commodore Express'” Gold Service options.* 
And convenient leasing terms are available. 

Now, you’d expect a power feast like 
this to carry a fat price tag. But now through 
September 30, you can sit down to an Amiga 
3000T with a monitor for just $5,998.** Which 
in itself is a powerful reason for seeing your 

Commodore dealer today. _ 

For a dealer near you, call 


drive. A 3.5" floppy disk drive. SMB of RAM, 
expandable to 18MB. And 32 bit bus arch¬ 
itecture to transfer mammoth amounts of 



1-800-66-AMIGA. 
In Canada, call 
1-800-661-AMIGA. 
Bon appeal. 


O Commodore 

AMIGA 


01992 Commodore Business Machines Inc Commodore and the Commodore logo are registered trademarks of Commodore Electronics Ltd. Amiga is a registered trademark of 
Commodore-Amiga, Inc. Products available on GSA schedule GS-00K-91 ■ AGS-5QK. * Available only on systems pu roused m the US, through an suihunanl Comnwduinr-Airafgi dealer, Customer Ktwatta 

required Some optional pn^ms include i diargc. * *M5RF 
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tie world’s fastest PC database 
comes with a commitment 
that will last forever. 



And an offer that won’t. 


f: itfSC Microsoft (Jorparatiuo AD rights reserved, Printed in the t'SA. *t’fos $10.00 freight and applicable salestax. Reseller puces nmy vary "Free: you don’t even pay Ireighi f dHASE IV Benchmarks frrtnrmeri by MicroEndcawas. tnc 
DQ2 Benchmarks performed >jy Patrick O’Jvril, ‘•The Set Ouery Benchmark,” in * S in- Itcnchnaik Handbook tot Database and Transaction Ptttfetwn* Systems." Morgan Kaufman Pirtlidtfier, 19^1. You must currently be a ficensed user rifa data 
! ftmdua ta epafify tor this special upgrade offe i. To qualify for this idrr at your reseller you must bring proof < it punJiase with you ti the original disk from your program. 2) title page of the manual, or 31 4 copy of the sales receipt You must 
vimr copv < if Microsoft FoxPro 2,0 to qualify for a free iipgrade to verwm £5, Uf ywigtl year -jpgr.uk directly ftvvn M nwiil you will be iiutotnattcafly registered) You wall then tv nertried when your free aggrade iSivaibtte, 































Trade up to FoxPro 2.0 from other database 
products for only $199 and get a free 2.5 upgrade. 

If you use dBASE! Paradox* Clipper™ or any 
other PC database, here’s an offer you’ll want to nab 
before it’s gone forever: Microsoft* FoxPro* database 
version 2.0 for just $199) and a free" upgrade to 
version 2.5 for MS-DO S’or for Windows™operating 
systems as soon as it’s released. 

It’s our way of celebrating the Microsoft and 
Fox merger. And of introducing you to the fastest, 
most powerful X-BASE solution available. This is a 
solution that’s sure to stay at the head of the data¬ 
base pack, with Microsoft’s full commitment. 

The fastest PC database. 

FoxPro 2.0 gets unequalled results, thanks 
to superior technology. Our Rushmore'“ Query 
Optimization lets you get the fastest speed of any 
PC-based database — up to 4 times faster than 
DB2* and 10 times faster than dBASE IVT 

The most productive environment. 

It’s intuitive and graphical to make your life 
easier. With Relational Query-By-Example (RQBE) 
you can simplify complex tasks. And with our 
exclusive Graphical Browse, you can choose the 
way you view your data. 

With the Screen Builder you can quickly design 
data-entry forms by simply dragging objects into 
place. And for really quick turnaround, try the Appli¬ 
cation Generator. It creates complete, fast applica¬ 
tions for you — applications you can then customize 
to fit your needs. 

Then there are the other powerful tools like 
Trace and Debug windows, Project Manager, Menu 
Builder, Report Writer and Label Writer. With all 
these tools, you’ll write the most powerful, robust 
apps imaginable. 

Is it any wonder that FoxPro 2.0 received the 
Byte Award of Excellence, InfoWorld Product of the 
Year, PC Magazine’s Technical Excellence Award 
and PC Magazine’s Editors’ Choice Award, as well 
as the Data Based Advisor and DBMS Readers 
Choice awards? 


Your investment is secure. 

It’s so easy to learn and use, you won’t have to 
worry about losing any time getting up to speed. 

You won’t lose any of the work you’ve done, 
either. Microsoft FoxPro 2.0 is compatible with 
dBASE III PLUS’and extends dBASE IV This 
means you can move your apps over right away. 

In feet, you’ll find they work even fester in FoxPro. 

If you’re thinking about what’ll happen to your 
applications tomorrow, relax. The applications you 
build today under Microsoft FoxPro 2.0 will run on 
Microsoft FoxPro version 2.5 for Windows, MS-DOS, 
Macintosh’ and UNIX! 

Special offer for users of FoxPro. 

We have especially good news if you’re a regis¬ 
tered FoxBASE+ for MS-DOS or FoxPro 1 jc user. 
You can upgrade to version 2.0 for only $175 with 
a free upgrade to version 2.5 when it is available. 

The Microsoft commitment. 

With Microsoft’s resources and Fox’s exper¬ 
tise, we’re even better positioned to develop the 
best products and support in the industry. We’ve 
been meeting with Fox User Groups around the 
country. We’re planning to hold the largest Fox 
Developers Conference ever in Phoenix this year. 
And we're keeping the dialog going on the popular 
CompuServe* forum, FOXFORUM. 

Finally, we support the initiative to create an 
ANSI standard for the X-BASE language. We stand 
behind Microsoft FoxPro 2.0 with a full 90-day 
money-back guarantee and great product support. 

But although our commitment is long-lived, 
this special offer is not. So get a move on and move 
up to Microsoft FoxPro 2.0, fost. Because when this 
offer is gone, it’s gone forever. 

Rush to your dealer. Fbr the name of a dealer 
nearest you or to order by phone call now, toll-free: 

(800) 228-7007, Ext. AC8 

Microsoft 

Making it easier 


Offer flood only in the 50 United States. Offer expires December 3t,1992. Uml one copy of Microsoft FoxPro verson 2.0 and une free upgrade io wswn 2,5 per product lieerate Ptea® allow 24 week* for delivery upon receipt oT this order coupon 
by Micro soft. In the 50 United Slates. caR (800) 228-7007, Ext ACS For information ooty: En Canada, call (BOO) 563-9048: outside the SO United Slates and Canada, Call (20® 93&8661. Microsoft, MS-DOS, FoxBASE - ‘Fid FoxPro are registered 
rnidenuirks and Windows is a tiademarii of Microsoft Corporation. Macintosh is a registered trademark cf Apple Computer. Inc. dBASE, dBASE III PLUS, dBASE- IV and Puradnaare registered trademarks r# Borland International. Inc, 
CompuServe is a registered trademark nf CrtttpliServe, Lnc DBZ us a registered trademark of loteraalirjoll Business Machines Corporation. Clipper ia a trademark of Nantucket CunwralforL UNIX is a trademark of UNIX Systems Latm tones. 
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SPARC Vendors Enhance Chip Specification 


B urlingame, calif .—sparc in- 

temational has come out with a new 
chip specification offering several perfor¬ 
mance improvements, including a 64-bit 
address space that the nonprofit consor¬ 
tium claims will carry the SPARC archi¬ 
tecture well into the next century. 

Besides the SPARC architecture ver¬ 
sion 9, which extends SPARC’s address 
space to 64 bits, the specification also in¬ 
cludes an enhanced instruction set specif¬ 
ically designed for superscalar implemen¬ 
tations, as well as improved support for 
the Unix operating system and better mul¬ 
tiprocessing support, 

“What we're doing is what’s called 
'roadmapping/” said Sun Microsystems’ 
chairperson and CEO Scott McNealy, “Se¬ 
riously, you have to [look at the SPARC 
world’s future] because people think you 
are dead if you don’t,” he commented. In 
response to the promise by DEC that its 
competing Alpha architecture will carry 
its customers through the next 25 years, 
McNealy said, “In keeping with that, ver¬ 
sion 9 will take you into the year 3000— 
beat that. Alpha!’’ 

The SPARC version 9 specification of¬ 
fers full 64-bit extensions to the previous 
SPARC version 8, on which two recently 
introduced superscalar implementations. 


Texas Instruments’ SuperSpare and Cy¬ 
press Semiconductor’s HyperSpare pro¬ 
cessors, are based. The version 9 specifi¬ 
cation extends all the version 8 integer 
registers to 64 bits, and all register com¬ 
mands work on the full 64-bit register with 
full hardware support for 64-bit arithmetic, 
including multiplication and division, ac¬ 
cording to SPARC International 

Several new instructions have been 
added to increase the performance of both 
superscalar and superpipelined machines. 
David R. Ditzel who is chairperson of the 
SPARC architecture committee and the 
director of advanced systems at Sun Mi¬ 
crosystems Laboratories, said the new 
specification adds about two dozen in¬ 
structions to those of the previous SPARC 
version 8, bringing the total instruction set 
to slightly over 100. 

The new SPARC specification provides 
fault-tolerance capabilities through a com¬ 
pare and swap instruction. The specifica¬ 
tion also includes a new fast-trap model 
and context switching for increased per¬ 
formance, 

SPARC International emphasizes ap¬ 
plications written for previous SPARC 
machines are compatible with the new 
specification. 

—Patrick Waurzyniak 


Symantec and Apple Announce Cross^Platform 
Development Tool 


N EW YORK—Symantec (Cupertino, 
CA) and Apple announced at PC 
Expo that they have entered into a devel¬ 
opment and marketing agreement that will 
provide an application framework for de¬ 
velopers that will allow the same code to 
run on both Macs and Windows-based 
PCs, Based on the “Bedrock” technology 
that Symantec has used internally for two 
years, both companies hope that the frame¬ 
work, which uses C++ and object-orient¬ 
ed approaches, will be extended in the fu¬ 
ture to support OS/2, Unix, Windows NT, 
and other operating systems. 

An application framework provides a 
common set of building blocks, or objects* 
that provide the basic structure for an ap¬ 
plication, MacApp, Apple’s framework, al¬ 
ready provides an object structure for Mac 
developers. Apple and Symantec envision a 
framework that acts as a buffer between a 
program and the target platform of the pro¬ 
cessor and native operating system, Syman¬ 
tec is providing the Bedrock framework. 


which will be combined with elements of 
Apple’s MacApp. Apple and Symantec of¬ 
ficials said the two companies will use the 
Bedrock framework technology internally 
and work together to support the develop¬ 
ers’ transition to Bedrock. Symantec will 
own the technology. 

Bedrock maps abstract objects such as 
Documents, Panes, and Menus into plat¬ 
form -spe c i f i c f u nction a 1 ity i ns tcad of j u si 
Mac-specific functionality. The three ma¬ 
jor elements of Bedrock include ihe Bed¬ 
rock Class Library (i.e., components for 
building an application in C++), Bedrock 
Resource Information (e,g„ view posi¬ 
tioning, dialog boxes, and screens), and 
the Bedrock Utility Manager (i.e., ma¬ 
chine-specific services). 

Slated to be finished in the first half of 
1993, the product will be available through 
both Apple and Symantec distribution 
channels, Apple said that it will provide 
an upgrade path for current MacApp users. 

—Larry Loeb 


NANOBYTES 


Palm Computing (Los Altos, CA)* 
developer of software for con¬ 
sumer palmtop pen computers, has 
named Donna Dubinsky, former 
international vice president and 
cofounder of Claris* as its new 
president and 
CEO. “The 
technologies in 
miniaturization 
and handwrit¬ 
ing recognition 
are getting us 
to the point 
where we can get a powerful open 
system in the palm of your hand.” 
she said. But she added that com¬ 
panies are sLill researching what 
the market wants these applica¬ 
tions to be, whether it’s a pager, 
software player, Rolodex, or 
something else. “It’s going to be a 
bit murky here for a while, and 
anytime you Ye developing an 
open system, it’s going to be a 
battle of the platforms,” Dubinsky 
said, O 

Windows has been criticized for 
not being accessible to the visual¬ 
ly impaired* However, thanks to 
Window Bridge from Syntha- 
Voice Computers (Hamilton, 
Ontario, Canada, (416) 578- 
0565), a new program that sup¬ 
ports commercially available 
voice synthesizers, Windows ap¬ 
plications can now be accessed 
via voice output by blind com¬ 
puter users, □ 

KnowledgePoint (Petaluma, CA, 
(707) 762-0333), a vendor of 
programs that enable you to write 
personnel policies and employee 
handbooks, has released Dcscrip- 
lions Write Now, a PC-based 
program that custom-writes com¬ 
plete job descriptions. Knowl¬ 
edge Point says that the program 
helps companies comply with the 
new ADA (Americans with Dis¬ 
abilities Act): Written job de¬ 
scriptions are an important piece 
of evidence in both justifying and 
defending employment decisions, 
says Michael Troy, Knowledge- 
Point’s president, □ 
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All the Hardware. 





Industry Standard Hardware 

Complete Network has Intel ■ Ether Express 16™ 
LAN Adapters for your network connections. 
Installation is easy because the cards are totally 
software configurable and automatically adjust 
for 8 or 16 BIT card slots. These Plug W Forget™ 
cards from Intel set the standards for Ethernet 
LAN adapters. 


High Performance Software 

Complete Network features the WEB* 3.0 Net¬ 
work Operating System, winner of the LAN Times 
1992 Best of Times award. WEB 3.0 is a fast and 
flexible system which is simple to learn and easy 
to use. It supports DOS and Windows™ and is 
Novell" compatible. WEB 3.0 pro¬ 
vides the first peer-to-peer net¬ 
work to equal or exceed the perfor¬ 
mance of most dedicated server 
based systems. 




LICENSED 

TECHNOLOGY 


Everything Else You Need 

Complete Network has everything else you need 
to set up your network: cable, connectors, termi¬ 
nators, and even a cable stripping tool. 



Toll-Free 

Complete Technical Support 

Buffalo provides technical support for all the 
hardware and software of your Complete Net¬ 
work. You only need to make one contact for 
support for any part of your network system. 


Coopiefe Metro* & i trobrr&i SutUa PukUch. Inc Bmafc s a tsdeff&rt tt MELCO 

Inc WEB >S H rsfiJEJErsfl tr. Ke m 5 'K^ YVEKCflS 1 Wt&COflF <E a «i WzBCOfll 3 INTEL 1 1 

r Bjstew3 Irartema* ct INTEL Cnrp Of ar tranCL and predixt wies art Itadamarta eh wgeiered 
tademarta cf 9*a* nesieckva wnera. 


Easy Installation 

An easy installation guide helps you quickly and 
easily set up your Complete Network 

Just the Nodes You Need 

With the Complete Network you can start with any 
number of nodes and add any number of nodes 
to your network at any time. Combine any of these 
packages, up to 255 nodes, to fit your needs, 
CN-2 2 Node Package $395.00 

ON-5 5 Node Package $995.00 

CN-10 10 Node Package $1,395.00 

CN-15 15 Node Package $2,795.00 

CN-30 30 Node Package $4,995.00 

CN-A Add-A-Node Package $225.00 

45 Day Money-Back Guarantee 

US and Canada Toll-Free 

1 - 800 - 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

280519th St. SE, Salem, OR 97302-1520 

Response Code: 92CN3 

: France -01-4827-6736; Germany - 03152-7912-(0)-50. 
02241 -66071; Italy - 02*261 -0051; Belgium -016-400416; 
Denmark - 42-95-3888, 38-89-0909; 

Finland - 0-351-5055 r 0-303-6033; Netberiands * 

073-440700: Norway -2-214-050: Hong Kong - SOI -2112; 
Korea - 02-763-5344; Israel - 3-560-3837; 
International -81-45-681-5401 


Circle 399 on Inquiry Curd. 



















Half of the Games 
is pushing the limits, 



In Olympic competition, only top performance wins the Gold. 
Achieving it demands the highest individual qualities ■ plus 
brilliant support. To realise your maximum 
performance, get the support of Brilliance 
monitors from Philips. Like our new Brilliance 2110, with its large 
21" fiat, square display and 160Qx 1280 resolution. 

Brilliant resolution. The Brilliance 2110's extra-high 
resolution gives you today's sharpest, most detailed image. 
While the Black Matrix tube with flat, square screen ensures 
freedom from distortion and exceptional contrast. 


High refresh rate. With a refresh rate as high as 76 Hz ii 
1280x1024 mode, you get a combination of resolution am 
image stability that's hard to beat. 
Precision digital control. Microprocessor 
control lets you switch instantly between 22 stored displa 
modes - 8 of them user-definable. Colour balance is adjustable 
and an LCD display shows status and settings. 

Autoscan for multi-compatibility. Thanks to autoscan, th 

HIGH RESOLUTION. HIGH PERFORMANt 


MEM.SELECT : 18' 


PHILIPS 











































the other half 
is brilliant support. 



rilliance 2110 matches your system. Including Sun SPARC- 
rations and workstations like DEC. HP. IBM and Silicon 
raphics. plus high-power PCs and Macintosh models. 

Low-emission specification. The Brilliance 2110 complies 
'ith the Swedish MPR-II requirements, today's most stringent 
:andard for the working environment. 

One of the top-class Brilliance range. Brilliance monitors 
om Philips give you superb display performance in every 

3H REFRESH. THE NEW 21" BRILLIANCE. 


screen size: from 14" right through to 21”. Try them for yourself 
at your Philips dealer. And see how ygur performance can 
benefit from brilliant support. 

BRILLIANCE 

HIGH RESOLUTION MONITORS 

To find not more, just contact: Philips Monitors, SFF-7, PQ Box 80002, 
5600 JB Eindhoven, The Netherlands, fax +3140733983. 


PHILIPS 
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NEWS 


MICROBYTES 


PC Price Wars: Bad Omen for R&D? 


C all it a period of retrenchment for PC 
makers: IBM has forged alliances with 
former enemies like Hitachi and Apple. 
Compaq has abandoned the ACE (Ad¬ 
vanced Computing Environment) initiative 
to better shore up its Intel-platform prod¬ 
ucts. Companies such as Zenith Data, Cotn- 
puAdd, and NCR have announced price 
cuts across product lines. Dell, too, has in¬ 
creased its cost-cutting campaign to better 
compete in the current PC price win-: Even 
its top executives have taken a pay cut. 

Does the current price war translate into 
less money for research? No company will 
own up to cutting R&D funds, but when 
limes are tough, R&D funds often become 
expendable. At the very least, the current 
price war is causing companies to refocus 
R&D toward whatever will most quickly 
distinguish the company and spoon in 
more market share. “A prescription lbr go¬ 
ing out of business is cutting your R&D 
spending,” said Andrew J. Neff, manag¬ 
ing director of the New York investment 
research firm Bear, Stearns & Co. “The 
companies that do will be the ones to go in 
the shakeout.” 

Looking at the top microcomputer mak¬ 
ers, such as IBM, Compaq, and Apple, it’s 
difficult to see anything amiss. In addition 
to the Apple/IBM joint ventures Taligenl 
and Kaleida, work at IBM's primary re¬ 
search centers in Yorktown Heights, New 
York, and Japan has resulted in gee-whiz 
products such as the ThinkPad pen-based 
computer and U h i media PS/2. Compaq 
recently announced a new peripherals di¬ 
vision, enhancements to its DeskPro/M 
line as well as new computer lines, and a 
new triple-bus TriFlex architecture for its 
Systempro. Apple made a splash with its 
new PDAs (Personal Digital Assistants), 
Even the big guys, however, are finding 
new revenue sources at the PC low end. 
For example, Compaq is couniing on high- 
volume sales of ils low-end ProLinea line 
yet is scrambling to produce machines fast 
enough to keep corporate buyers away 
from other companies' produces. Despite 
ils huge R&D budget, IBM needed Paral- 
lan’s technology lo bring it into the su¬ 
perserver market. 

Companies with proportionately small¬ 
er R&D budgets must take a wait-and-see 
attitude. Lee Cannon, director of marketing 
at Acer America, said he could only spec¬ 
ulate on whether the price war would soon 
result in decreased R&D spending at Acer. 
“We hope we reduce our costs and still 
keep our investments up lo historical Lev¬ 
els,” he said. 


“Toshiba's investment in technology 
hasn't slacked off a bit,” said Steve Lair, 
vice president of marketing for Toshiba 
America's Computer Systems Division, 
“bui we are being extremely careful aboul 
the investments we make in that they are 
targeted directly ai customer require¬ 
ments.” And Gene Kunde, chief operat¬ 
ing officer of Epson America, notes: “We 
have tried not to let today’s economic re¬ 
ports impact our R&D efforts too much. 
We've not hit the panic button." 

What helps some vendors are sugar- 
daddy parent companies. For instance, 
Zenilh Data Systems got help in develop¬ 
ing its new low-cost PC line from owner 
Groupe Bull, which has largely phased out 
its own PC business in Europe. NCR can 
conceivably get help from AT&T, And 
U.K. PC maker Apricot—the first compa¬ 
ny to release a 486 system in 1989—gets 
heavy R&D investmenl from Mitsubishi. 

Pan of ihe problem in assessing the ex¬ 
tent of a company’s R&D efforts is in 
judging the true nature of R&D figures on 
company balance sheets, “R&D is a flex¬ 
ible number,” said Donald Collier, presi¬ 
dent of the Santa Barbara-based financial 
analysis firm ProLytix, “By your ac¬ 
counting methods, you can choose to put it 
as pure R&D or you can lump in engi¬ 
neering, which is more like cost of goods 
sold." 

Marketing, Not Innovation 

John Logan, an analyst for the Boston re¬ 
search firm Aberdeen Group, has noticed 
a shift in R&D funds to individual com¬ 
ponent makers and components, such as 
processors, chip sets, and RAM. and away 
from the vendors charged with building 
quality price-competitive systems, “Look 
at computer-magazine benchmark tests of 
486 systems, and you’ll see the perfor¬ 
mance differences growing smaller and 
smaller,” he said. In other words, ihe same 
group of suppliers is providing compo¬ 
nents for virtually every system sold. 

This leaves vendors with a myriad of 
options for how best to juggle OEM com¬ 
ponents into a well-designed system that 
can sell at a competitive price. It also sends 
them in two directions: improving service 
and support and introducing systems for 
specific niche markets, such as multi- 
media and network workstations, in an at¬ 
tempt to differentiate their product lines 
in an increasingly segmented market, 

—Ed Pdrralore, with additional 
reporting by Andy Redfern, Gene 
Smarte. and Patrick Waurzyniak 


NANOBYTES 



At the announcement of Unix Sys¬ 
tems Laboratories 7 System V re¬ 
lease 4.2, which pundits are now 
calling the last chance lbr Unix 
(see “Is Unix Dead?" on page 
134), USL president Rod 
Pfcper’s (right) and Open Soft¬ 
ware 
Founda¬ 
tion presi¬ 
dent 
David 
Tory’s 
presence 
together 
signified a 
Lruce in the Unix world. The disar¬ 
mament between the two compa¬ 
nies comes in the form of conces¬ 
sions between USL and OSF. The 
next release of SVR4 will be made 
to comply with OSF's AES (Ap¬ 
plication Environment Specifica¬ 
tion); OSF's DCE (Distributed 
Computing Environment) is al¬ 
ready compatible with SVR4. 
Looking further in the future, USL 
has agreed to support the ANDF 
(Architecture-Neutral Distribution 
Formal) promulgated by OSF. □ 

Destiny Technology (Milpitas, 
CA), developer of ASICs (appli¬ 
cation-specific ICs) that accelerate 
and improve the output of laser 
printers, has extended its patented 
Edge Enhancement Technology lo 
enhance the quality of all elements 
on a page, including text, line art, 
and halftone images. This single¬ 
chip solution will let printer man¬ 
ufacturers enhance their printers 
for less than $20 per unit. Output 
is good enough in some office ap¬ 
plications to eliminate ihe need for 
using imagesetters, the company 
says. EET-X supports PostScript 
interpreters, PCL (PrinterControl 
Language), and other imaging 
models and provides a perceived 
resolution of 2400 dpi for halftone 
images. When implementing ci¬ 
ther the ASIC’s dual-frame-buffer 
approach or compression tech¬ 
nology, images that would nor¬ 
mally require 5 MB or more to be 
rendered would require as little as 
1.5 MB. ■ 
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This year's spreadsheet shootout is over. And like last year, 
the big winner is CA-SuperCalc.* 

Coincidence? Hardly. Because once again, the judges were 
the people who know spreadsheets best - the ones who sell, 
install and support them for a living. Hundreds of dealers and 
resellers who know a good program when they see it. 

CA-SuperCalc gives them plenty to see: spread- 
CASuperCalc . sheet linking, 3-D graphics, beautiful, presenta- 
1 tion-quality output...and it runs on just about 
! any PC. 

According to the experts, it also outruns 
Lotus* 1-2-3* and Microsoft* Excel. What’s 
more, Computer Associates’spreadsheet for 


DEC" users, 20/20, beat 1-2-3 as well, giving us two of the top 
four programs reviewed by VARBUS1NESS. 

As you can see, CA-SuperCalc dominated the product sup¬ 
port categories, so you can buy it with confidence. And when 
you factor in the price - just $149 - you can buy it with ease. 

Windows™ Version Coming Soon! 

Dial 1-800 CALL CAI To Receive AFree DOS 
Or Windows Demo Disk. 


Shou ldn’t you be using the spread¬ 
sheet that beat the big boys? 
CA-SuperCalc. Number One 



in number-crunching. Software superior by design. 



OMPUTER' 
TES 



©Computer Associates Internationa!, Inc, One Computer Associates Plaza, islandia, NY II788-7000. Ail product names referenced herein are trademarks of their respective companies. 
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CorelDRAW 3.01 


The first ALL-IN-ONE business graphics solution! 

In the information-packed ’90s, good graphics are more And, as an unprecedented bonus, Corel has included a CD-ROM 
important than ever to get your message across quickly and with over 14,000 clipart images and over 250 fonts! You’ll get 
effectively. And now it’s easier than ever to use graphics - with fingertip convenience for software that would otherwise occupy 
CorelDRAW 3.0! Everything you need is in one vaiue-packed box. over 500 floppy disks and cost thousands of dollars. It’s Incredible 
There is no longer any need to buy separate illustration, charting, value for the price - and Corel has made it easy for you to 
painting, and presentation packages now that CorelDRAW 3.0 experience the exciting power and effectiveness of super 
does it all with unmatched power and ease of use! graphics. That’s why we put it all in one box! 



CorelDRAW is MULTI PI AT FORM for corpora to standardization: 
Windows, OS/2, UNIX. And soon available on the MAC and in 21 languages! 


1 -800-836-DRAW 

FAX:(G13)761 -9176 • C0NTEL:(613)728-8200 

24hr FREE HOTLINE SUPPORT 

£corel 


CoreJMosaic, CorelTrace, Corel Screen Capture, and bonus CD-ROM! 

-c,tl 

CorelDRAW! 


CorelDRAW! 

The world's # J illustration package 
with even more power 

• Powerful text handling: 
includes 250 TrueType fonts 

• Creative freedom: live blends, 
enveloping, 3D extrusions 

• Precision and power: 
unlimited layers, snap-to 
objects 

• Easy to use: online help, 
exciting interface innovations 


COREL 

PHOTOfAINT 

Photo retouching and 
bitmap creation 

Powerful tools: create 
stunning bitmapped pictures 
Automatic retouching filters: 
edit scanned or Kodak" Photo 
CD pictures 

Color control: work in black & 
white and 24 bit color 
Easytouseand versatile 


corelCHART 


Po werful and versatile 
data-driven charting and pictographs 

• Great looking charts & 
pictographs: quickly and easily! 

• True 3D charting: with powerful 
manipulation options 

• Wide range of charttypes: from 
bar to 3D to pictographs 

• Powerful data management: 

DDE links or Import from 
popular packages 


COREL SHOW 

The easiest way to 
create a presentation 

• Powerful document 
integration: bring all your OLE 
information together 

• Easyslideshowcreation:play 
animated flicks too! 

• Free rumtime player: anyone 
can view your presentations 
eve n wit h o u t C o re i D RAW 


ornn £ 


”CorelDRAWs a phenomenal bargain " 

PC/Comp Lttinu 
Michael Burgard 
July m 


ONLY 
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REPORT FROM MOSCOW 



RICH FRIEDMAN 


Russia’s Programmers 
Wait to Be Discovered 


M OSCOW—Abaci outnumber PCs in the for¬ 
mer Soviet Union by a wide margin. Depend¬ 
ing on who’s counting, there are between 
700,000 and 2 million PCs scattered through¬ 
out the major cities and university towns of 
the CIS (Commonwealth of Independent States), High 
import duties, which run from 40 percent to 80 percent, 
coupled with a free-falling ruble and a shortage of hard 
currency (e.g., American dollars) have raised the price of 
a basic 286-based PC in the CIS to about $1100—whai 
you’d pay for the next-generation 386 PC in America. 

If PCs are scarce in the CIS, shrink- wrapped applica¬ 
tions from big-name American software developers are 
even rarer, American companies have been reluctant to 
sell their programs in the CIS because, until recently, 
there were no copyright laws (in June, the Russian par¬ 
liament passed its first software copyright-protection 
law, which, of course, only applies to Russia) and soft¬ 
ware piracy is rampant. To date, only 50,000 PC pro¬ 
grams have been sold in the CIS, according to several 
sources. Programming languages from Borland and Lo¬ 
tus 1-2-3 are the best-sellers. 

Understandably, because of the rapid political and 
economic changes sweeping the former Soviet Union, 
considerable uncertainty and apprehension were ex¬ 
pressed by several attendees of the third ICF (Interna¬ 
tional Computer Forum), Moscow’s biggest computer 
show. A cross-section of about 16,000 mostly male aca¬ 
demics, government officials, businesspeople, and sci¬ 
entists came to the computer show with a great hunger for 
any type of PC information. About 50 companies exhib¬ 
ited wares, ranging from an entrepreneurial university 
student selling a 5^-inch disk that contained a graphical 
tour of the Kremlin to the latest Russian version of Bor¬ 
land’s Turbo C++, 

During the lunches and receptions, some of the atten¬ 
dees’ fears and cynicism surfaced. One physicist told 
me that research projects in the CIS arc being funded 
for periods of no longer than three months. A great deal 
of cynicism was also expressed regarding how the CIS 
would spend the billions of dollars of loans requested 
from the West. 

Besides the nascent ICF, the best way for computer-in¬ 
terested folks in the CIS to exchange information is 
through user’s groups. The largest in the CIS is BUGA, 
the Borland User Group Association, led by 37-year-old 
president Andrew Zotov. For the past two years, Bor¬ 
land has sponsored a software developer’s contest 
throughout the Soviet Union, This year, 250 developers 


submitted entries. There is plenty of programming talent 
in the CIS, but it remains a well-kept secret, largely be¬ 
cause of a lack of understanding of what is required to 
copyright, patent, and market programs abroad. 

The winning application in this year’s contest was 
FotoRobot, a program that lets you place and search on 
digitized photographs or sketches within a database. 
Yury I. Rassadkin, a lecturer at die Moscow State Tech¬ 
nical University, headed die de¬ 
velopment team. 

Masha, a program developed 
by the Ozero Association in 
Irkutsk to help English speakers 
team Russian, captured second- 
place honors. Masha zeros in 
on five grammatical parts of 
Russian that are especially trou¬ 
blesome for non-native speak¬ 
ers: verbs of motion, verbs with 
reflexive particles, noun cases, 
verbs in the perfect and imper¬ 
fect cases, and participles. The 
program highlights each gram¬ 
matical point with multicolored 
pictures. Animated figures keep 
the student entertained. 

The third-place winner, 

M ACRO_DLL, provides a ful¬ 
ly functional scripting language 
that developers can easily add 
to their Windows applica¬ 
tions. The easy-to-learn lan¬ 
guage is a subset of Pascal. Once you have developed 
your application’s basic functionality, you can use 
MAGRO_DLL to send events, open dialog boxes, re¬ 
quest information from the user of an application, and 
generally control your application from a set of easily 
modified scripts. MACRO_DLL was written by An¬ 
ishenko Evgeny and Sushkov Vitaly from the Radio- 
technic Institute of the Russian Academy of Science tn 
Moscow. 

These three programs are a fair representation of the 
many exciting programming ideas waiting to be discov¬ 
ered outside the CIS. With a little luck—and a lot of 
help—die CIS should begin to make an important con¬ 
tribution to the worldwide PC community. ■ 



Rich Friedman is an executive editor for BYTE. You can 
reach him on BIX as “ /friedman .. " 
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Z-NOTE comes with built-in networking, up 




“Smart designs, like the 
Z*i\ t O TE's READ VDESfC are 
making that one-PC goal a 
reali{y" 

—Jim Seymour 
PC Week/May 4 '92 


"There are bis of good 
brands on the market, but 
the ZmNOTE stands out:* 
—Wall Street Journal 
May 13 ’92 


"BEST OF SHOW" 
—BYTE Magazine 
Spring COMDEX "92 


High Speed 

Communications Pipes. 

"Once on the network, the 
connection proved extremely 
fast, clocking fie transfer 
rates of 2QQK bytes/sec" 
—Christopher Stetson 
PC Week/Mav II '92 
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Whatfs Up? 

A 14-icon LCD System 
Status Panel tells you. 


Do It Yourself. 

Pop the panel and add a 
i387™ co-processor and 
up to 12 mb memory. 


Twiddle YourThumbs. 

Microsoft Windows™ 
3.1 and MS-DOS* 5,0 
are pre-loaded, and th 
Logitech”" Hackman* 
portable mouse we in 
elude is ambidextrous 
attach it to either 
side of the key board. 


Color It Wonderful! 

"Superb ... ^NOTE’S 
active matrix display is 
one qf the best" 

—Wayne Rash Jt 
Corporate Computing/ 
July "92 


All The Fax. 

. Our optional internal 9600 
| baud FAX/modem w r orks 
around the world\ 




The Z*NOTE™ series starting at 


$2399 


direct from Zenith Data Systems. 
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to ten hours of power and upgradeable display 

for you to call. 


1 - 800 - 237-8721 


Generations Ahead. 


Z"NOTE is the third-generation of our groundbreaking 
386SL notebook design with a new genius for power man¬ 
agement—up to ten hours of useful battery life under 
Fremier System Management™And more. 


Notebooks Meet Networks. 


“The Z^NOTE is the only PC notebook / know of with a 
built-in connector for computer networks and pre¬ 
installed networking softwarefrom all three leading ^ 
companies: Banyan, Microsoft and Novell" 

—Walter S. Mossberg 
Wall Street Joumal/May 13 *92 
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Do You Dream In Color? 


Our high-contrast black-on-white display is upgradeable to 
brilliant active-matrix colon Its a dream come true. 


Beyond The Docking Station. 


"You can leave all those desktop peripherals plugged into the 
READYDESK™—then snap it onto your 

2>NOTE and you ‘re in business. A far 
smarter approach ... also a 
heck of a lot cheaper than those 
attache-case-sized docking stations 
from everyone else” 

—Jim Seymour 
PC Week/May 4 *92 



This Way To The Future. 


Upgrade the memory and add a co-processor Upgrade the HDD, 
FDD and BIOS. And don't forget the upgradeable 
display The future was never brighter 

MKureorr* 

windows* 

HEAnflD-ftlJN 


Z»NOTE 

3201. 

325L 

32SLc 

Froce&sor/MHz 

i386SL™/20 

13865L/25 

i386SL/25 

Hard Drive 

60MB 

85/120MB 

120MB 

Memory (SubMax) 

2/12 MB 

4/12MB 

4/12MB 

Video Display 
[Viewable) 

9.5" VGA 
black-on-white 

9.5" VGA 
black-on-whlte 

S.4" VGA 
Active matrix color 

NiMH Battery Life* 

4-10 hours 

4-10 hours 

2.5-6,5 hours 

Weight 

5.9 lbs. 

5.9 lbs. 

6.5 lbs. 

Frice 

$2399 

$2949/$3249 

$4999 


And The Service Is Great 


Call or fax Zenith Data Systems today 
We offer a 30-day money-back guar¬ 
antee and a 1-year limited warranty. 

And well give you the kind of toll-free 
factory service and support you Just 

cant get from a third party. 
_ ■flBr ag i V' B B i 


FAX 

-800-472-7211 




ZENITH DATA SYSTEMS 

A Bull Company 


Thinking A head 


f Anticipated avaiiablliry fuly 1992. All models subject to aval lability. 'Battery Life depends on application used. pow« mamgemejir features selected and peripherals attached. All prices and. specifications are subject 10 change 
Prices an? for models shown in US- dollars. Shipping. handling and applicable sales taxes rot induded In the price-Warranty inibnnatKHi avatlabte upon request. Z'NOTE. REAOVOESK and Premier System Management an: 
trademarks nF Zenith Data Systems Corporation. Microsoft Windows, MS-DOS and the Ready-tb-Kun logo are tradeiriarks or Mic rosoft Corporation. Lctgltechi andTtackMan are trademarks oFLogitech, Inc. The Intel inside logo, 
l3&b and 1387 ate trademarks ol Intel iZoTporatkm. Copyright C ] 992 Zenith Data Systems Corporation. 













































REPORT FROM TAIWAN 



ALAN JOCH 


A Flirtation 
with Innovation 


T AIPEI—Locals didn’t seem to mind that the 
Canadians won Taipei’s Dragon Boat Festival 
races in June, which this year coincided with 
Compute*, Taiwan's largest computer exhibition 
and a showcase for foreign computer distribu¬ 
tors. For a small country with a growing presence in the 
world market, placing second in the 2000-year-old race 
may have been nothing less than graciousness toward 
its international visitors. 

The Dragon Boat Festival honors a poet who drowned 
himself to protest a corrupt emperor. The poet’s friends 
threw rice dumplings into the water to feed hungry fish 
who might otherwise devour his remains. In a computer 
market that’s constantly redefining ‘low-cost,” Taiwanese 
manufacturers at Computcx arc like those ancient Chinese 
citizens: They’re hurriedly packaging low-cost hardware 
to feed a demanding world. 

At first blush. Compute*, with its 150 exhibitors, seems 
like the computer shows in Las Vegas or New York. The 
largest and most glittering booths housed the island’s 
leading vendors, such as Acer and Mitac. At an interna¬ 
tional pavilion, Micropolis erected a faux marble booth 
with while pebble walkways, and Intel Hew large bal¬ 
loons outside l he convention center to remind passers by 
that there was a computer show in tow n. (It was hardly 
necessary, however: At a traditional tea house miles away 
from the show floor, Chinese, Europeans, and Ameri¬ 
cans spread out computer spec sheets on the low wood¬ 
en tables as they sipped the local oolong.) 

Smaller and, in some cases, more innovative companies 
had modest booths consisting of little more than products 
and signs. Digging around these displays was sometimes 
productive. For example, Visionetics International dem¬ 
onstrated the VIGA+ Videographics card, a Targa-com- 
patiblc graphics adapter. Sun Joy’s multimedia subsystem 
included a SCSI connector, built-in speakers and micro¬ 
phone, and a CD-ROM drive. Primax showed the Col- 
orMobile-424A, a hand-size color scanner with a mo¬ 
torized mechanism that pulls the unit down a page at the 
correct speed and without any side-to-side movement. 
Unlike at other computer shows, getting basic product 
information at Computex can he difficult. Vendors re¬ 
sist quoting prices, especially early on in the show. This 
is because vendors prefer to wait until they find out what 
sort of prices their competitors are quoting. This elaborate 
ballet shows the extent to which price remains the main 
differentiator between Taiwanese products. 

Sales figures bear litis out. According to International 
Data Corp., Taiwan accounted for 6 percent of Asia’s 


PC shipments in 1991. However, Taiwan received only 
2 percent of the region’s $15 billion in sales. 

Even more telling are the facts that, in 1991, less than 
half the Taiwanese-sold PCs carried their own brand 
names, and the branded market grew by only 5 percent 
from the previous year. Taiwanese companies are still 
lied to international distributors that relabel systems. 

Nevertheless, Computex vendors gave lip service to 
backing away from commodity 
products and clones in favor of 
technological innovation. New 
realities in the computer mar¬ 
ket are pushing Taiwan in this 
direction. Its PC vendors could 
survive on 4 percent profit mar¬ 
gins when Compaq and other 
companies charged premiums 
for brand loyally. But in the age 
of low-cost systems from first- 
tier vendors, Taiwan must find 
new ways to compete. 

Last year, Taiwanese com¬ 
puter companies spent only 
about $11.2 million for R&D. 

In addition, the government’s 
industrial parks serve as models 
of how the computer industry 
might evolve. Three parks near 
Taipei arc devoted to software 
or hardware development, and 
companies that build manufac¬ 
turing operations in the parks 
are given lax breaks and em¬ 
ployee housing. 

But the proliferation of less 
expensive PCs and the fledgling 
nature of Taiwan's R&D mean 
the country’s manufacturers will continue to compete on 
price for the time being. Some vendors at Computex said 
they’re building lies to mainland China by establishing 
manufacturing plants there or sourcing commodity items 
such as VGA cards. Taiwan’s mixed success in the Jate 
1980s and the 1990s means that its low wages don’t always 
provide an economic edge internationally. The challenge 
now is whether Taiwan can grow r at the low end long 
enough to become a leader in innovative technologies. ■ 


Alan Jack is a senior editor and director of the BY TE 
lMb. You can reach him on BfX as “ajoch. ” 


Taiwan continues 

its long journey toward 

innovation 
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850 CPS & TOUGH 
AS NAILS! 


850 CPS. That’s right - 850 characters-per-second! 
Tough As Nails. Why take a chance? Thousands of 

owners use the 850XL printer from 2 to 18 hours per day. It just 
keeps on printing, day-in, day-out! And, over 50% of all 850XL 

printers sold are purchased by existing 
owners. That alone tells the 

story for this 
American- 
made 
printer. 

FREE 30-Day Trial • We offer a free, 30-day trial 

to any qualified buyer. No strings attached. What other manufac¬ 
turer believes this strongly in their product? 



Call Us Today! (800) 468-8788 


Now Under $2,00C 


GSA Pricing: 800-633-9433 
GSA Contract #GSOOK-91-AGS-5268 



OUTPUT 

HNOLOGY 


CORPORATION 


Stotild pit nttd served, ificrt art civer 4fl0 vrvme tarilipm 

nsiiciiifcidt to Kfvc you. 23lD N Fancher Road. Spokane, WA 99212-1381 
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NEWS 


FIRST IMPRESSIONS 


AutoCAD Gets 
a Face-Lift 


PATRICK WAURZYNIAK 


The best-selling PC 
CAD software adds a 
GUI-like interface and 
speed enhancements 


Nearly 175 enhancements and a more intuitive 
interface breathe new life into the dean of PC 
CAD programs. Cascading pull-down menus, 
programmable dialog boxes, and context-sen¬ 
sitive help bring GUI-like functionality to Auto¬ 
CAD release 12, which remains essentially a 
DOS-based package. AutoCAD release 12 could 
help ihe fortunes of Autodesk, which now ranks 
as the world's sixlh-largest PC software company following the drop in its stock val¬ 
ue earlier this year. Autodesk is counting on the new features in release J 2, such as 
support of SQL (Structured Query Language) and PostScript data exchange, to 
help the company broaden its horizons and open doors to markets outside its 
formidable strength in desktop CAD. 

The new AutoCAD's improvements in terms of ease of use and raw speed became 
apparent as soon as 1 loaded the production-shipment version of the software. In¬ 
stalling it is a breeze with Autodesk’s installation program. You should be aware, 
however, that AutoCAD makes significant demands on hardware in terms of mem¬ 
ory and disk space, requiring at least 8 MB of RAM and about 25 MB tor full in¬ 
stallation of all program, help, and tutorial files. 



With the newly integrated AVE Render feature’s 3-D rendering capabilities, 
AutoCAD users can more easily create 256-color or full 24-bit t true-color 3-D 
visualizations of any 3-D drawing while working in AutoCAD release 12. This 
includes AME solid models. 


My test machine was an AST Power 
Premium 4/5Gd (see the text box “AST 
486 Packs an Expandable Punch" on page 
47) with an Intel 486DX2 processor, 10 
MB of RAM, and a 210-MB hard drive. 
Thus, running the new version of Auto¬ 
CAD was no problem. Although Autodesk 
says the program will run on low-end 386 
systems, my impression is that most users 
won't run AutoCAD without a reasonably 
fast 386 processor and the requisite math 
coprocessor, a generous amount of mem¬ 
ory, and lots of free hard disk space. 

A Quick Study on Proteus 

When talking about the new GUI-like in¬ 
terface, one Autodesk executive likened 
release 12 to the Greek god Proteus, who 
was able to take on the characteristics of 
others yet still kept the same personality 
underneath. In fact, AutoCAD is supposed 
to adopt the face of the native environ¬ 
ment on which it is running—be it a Mac, 
Windows, or a SPARC machine. Inciden¬ 
tally, with this program update, Autodesk 
for the first time simultaneously issued a 
new AutoCAD release for more than one 
platform, providing upgrades for both 
DOS-based PCs and Sun Sparc stations. 

1 was unable to verify whether the Pro¬ 
teus AutoCAD had such chameleon-like 
powers, because 1 ran release 12 only un¬ 
der DOS. Autodesk currently has two on¬ 
going product developments, one for a re¬ 
lease 12 running under Windows 3.1 with 
a Watcom extender product, and a version 
that will run under Windows NT. 

With release 12's new interface, I found 
myself playing with the program even be¬ 
fore bothering to open anything in the 45 
pounds' worth of manuals accompanying 
the program and its companion products. 
Extension for Windows and AutoShade. 
Using the mouse, I found release 12 fairly 
easy to understand even before settling in 
on the documentation and a short stint with 
the on-line tutorial. 

The release 12 software now greets you 
with the AutoCAD drawing editor screen, 
rather than the text-based main menu of 
previous versions. Most of AutoCAD's 
major commands can be invoked through 
clicking on release L2’s pull-down menus, 
which cascade into smaller menus. Pop¬ 
up menus can be activated by pressing the 
Shift key and the right mouse button. 

Integrated Rendering 

Among the performance highlights, Au¬ 
todesk says the program offers much faster 
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AST 486 Packs an Expandable Punch 



F ollowing an old strat¬ 
egy recently popular¬ 
ized by a host of com¬ 
peting PC makers, 

AST Research has once 
again produced an expand¬ 
able line of PCs, the Power 
Premium 486 T that is de¬ 
signed to give users virtual¬ 
ly painless access to Future 
CPU developments. AST 
has been manufacturing so- 
called expandable PCs since 
the advent of its Cupid-32 
architecture almost four 
year s ago. 

I tested a top-of-the-line, 

Intel 486DX2-based AST 
Power Premium 4/50d, a 
small-footprint desktop 
EISA system optimized for 
Windows graphical envi¬ 
ronments, Sporting an inte¬ 
grated Western Digital ac¬ 
celerated graphics sub¬ 
system on die motherboard 
with 512 KB of VRAM 
(video RAM), which is expandable to 1 
MB, the Model 213V test machine also 
came with an optional 210-MB hard 
drive and optional 14-inch Super VGA- 
LR monitor ( which costs $545). 

To run AutoCAD release 12,1 had to 
add RAM to bring the 4/50d up to 
speed in meeting Autodesk's recom¬ 
mended 8-MB memory requirement. 
With the Power Premium line, AST 
touts an easy upgrade and expansion 
path, something I can indeed attest to: 


Adding 4 MB of memory to each of 
two SIMMs was simple. The 4/50d*s 
cover, secured by three hand-tightened 
screws, popped off easily. Once 1 got 
inside, 1 could easily pull out the pro¬ 
cessor board, which can be populated 
with up to 16 MB of memory, from die 
motherboard to quickly snap in the 
SIMMs, The whole process took about 
15 minutes. 

With regard to expandability, the 
4/50d's processor board conveniently 


offers an empty Intel Over¬ 
drive socket next to the 
DX2 processor into which 
you can later add Inters 
clock-doubling chips to 
speed up older systems in 
the future. In addition, you 
can upgrade AST's Power 
Premium 386SX- and 
386DX-based systems to 
the 486DX2 by inserting 
an AST Fastboard upgrade. 
Aside from being blaz- 
ingly fast, one of the AST 
machine's real strengths 
lies in its ability to quickly 
perform graphics opera¬ 
tions. Using Western Digi¬ 
tal^ WD9QC31 graphics 
chip with BitBlt and a hard¬ 
ware cursor, the 4/50d ac¬ 
complishes Windows oper¬ 
ations in a fraction of the 
time they take on 386-class 
systems. It moves w indows 
without the usual flicker 
found on such systems with 
standard VGA graphics. 

As for sheer CPU performance, 
BYTE's low-level DOS benchmarks 
showed that the 4/50cl clearly outdis¬ 
tanced competing systems, such as the 
Tandon 486/25, while making ma¬ 
chines like the Compaq Dcskpro 
386/25e look a bit long in the tooth. In 
short, the 4/50d is one system that likes 
to do Windows fast, while holding the 
promise of easy upgrades to next-gen¬ 
eration processors in the future. 


zoom and pan capabilities through the use 
of 32-bit vector space technology that vir¬ 
tually eliminates regenerations of draw¬ 
ings after you alter them. An enhanced 
Hide command uses virtual memory and 
an advanced algorithm to dramatically 
speed up hidden-line removal in Auto¬ 
CAD drawings. I found this to be particu¬ 
larly true when doing regenerations on 
drawings that 1 had altered through addi¬ 
tions or when removing the hidden lines. 


One of release 12's nicest features is 
the integrated AVE (AutoCAD Visual¬ 
ization Extension) Render facility, which 
replaces the optional AutoShade 2 package 
as a way of doing basic rendering and 
shading of 3-D objects within AutoCAD. 
If you want more complex, photo-realistic 
3-D renderings, you can buy the Auto- 
Shade 2 with Renderman package. This 
incorporates technology that Autodesk li¬ 
censed from Pixar. 


With the integrated Render command, I 
was able to generate 3-D visualizations of 
AutoCAD sample drawing files, such as 
a kitchen scene (see the screen), by just 
calling up a wireframe drawing and click¬ 
ing on the Render menu at the top right- 
hand side of the screen. With Render se¬ 
lected, AutoCAD quickly processed 3-D 
renderings of drawings to a separate screen 
that can be captured in a frame buffer and 
saved in one of several formats, including 
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THE FACTS 


TGA, TIFF, and GIF, The speed of the 
rendering process varied between the 
drawings, but the kitchen scene took slight¬ 
ly over 2 minutes. 

The AME (Advanced Modeling Exten¬ 
sion) module has been improved. Version 
2.1 has a new interface featuring pull-down 
menus and dialog boxes. The module also 
adds render support in which AME solid 
models that are rendered with the AVE 
Render feature are automatically meshed to 
produce higher-quality renderings. 

With a list price of $3750 (a $250 in- 
crease over release 11), AutoCAD release 
12 is not exactly an impulse buy. How¬ 
ever, engineers requiring a serious full- 
fledged drafting package along with tools 
for mechanical modeling and 3-D visual¬ 
ization may find the program worth the 
hefty expense. ■ 


Patrick Waurzyniak is a news editor for 
BYTE in San Francisco , You can reach 
him on BIX as "patrickw." 


AutoCAD release 12 
$3750 

Advanced Modeling Extension, $495; 
AutoShade 2 with Renderman, $1000 

System requirements: 

A 386-based PC with a math coproces¬ 
sor, 8 MB of RAM (11 MB is recom¬ 
mended), 11 MB of free hard disk 
space, DOS 3,3 (DOS 5.0 is recom¬ 
mended), an AutoCAD-supported 
video display and pointing device, and 
a plotter or printer-plotter. 

Autodesk, Inc. 

2320 Marinship Way 

Sausalito, CA 94965 

(415) 332-2344 

fax: (415) 331-8093 

Circle 1195 on Inquiry Card. 


Power Premium 486 

The minimum-configuration Model 3 V 
systems include 4 MB of RAM, 512 
KB of VRAM, and a 3^-inch L44-MB 
floppy drive; the Model 83V adds an 
80-MB IDE hard dri ve; and the Model 
213 V adds a 210-MB hard drive. In the 
base Model 3V configurations, prices 
for the 50-MHz 486DX2-based Power 
Premium 4/50d begin at $3295; 4/50d 
Model 213 V, $4095; 486DX/33-based 
4/33d, $2995 and up; 386DX/33-based 
3/33d, $2595 and up, 

AST Research* Inc. 

16215 Alton Pkwy. 

Irvine, CA 92713 

(714) 727-4141 

fax: (714) 727-9355 

Circle 1196 on Inquiry Card. 
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DATA COMPRESSION LIBRARIES™ 

PKWARE's'^ Data Compression Libraries 1M allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular Kztr software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 

* Application Controlled I/O and memory allocation for extreme flexibility. 

* Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

* Approximately 35K memoiy needed for Compression, 12K memory needed for Extraction. 

* Compatible with most popular languages: C, C+ Pascal, Assembly, Basic, Clipper. Etc. 

* Works with any 80x86 family CPU in real or protected mode. $295.00 

* No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 

can help! compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information. 


The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



n, 


9025 N, Deerwood Dr. 
Brown Deer, W1 53223 
(414) 354-8699 
Fax (414) 354-8559 

SY992 
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Acquiring Data 
Through Windows 

ANDY REINHARDT 


does not sacrifice flexibility and config¬ 
urability in the name of ease of use. 

As with other nonprocedural visual pro¬ 
gramming tools* however, there is a price 
to be paid lor LabView *s approach: The 
learning curve is steep to create even a 
simple procedure* such as reading a voltage 
and displaying k on a graphical strip-chart 
recorder. And when your procedure gets 
very sophisticated, structuring and debug¬ 
ging the application can become fiendish¬ 
ly difficult. 


Data acquisition has come a long way since the 
days of the DEC MINC. The arrival of add-in 
cards for the Apple II and IBM PC in the early 
1980s heralded a lower-cost, more personal ap¬ 
proach to collecting and analyzing laboratory 
data* Ever since then, microcomputer-based 
data acquisition systems have gotten more so¬ 
phisticated—although not necessarily much 
easier to program* 

The new LabView for Windows from National Instruments marks yet another 
turning point for data acquisition: The software not only is incredibly powerful 
within its niche, but is also a leading example of the industrywide trend toward vi¬ 
sual programming. This package lets you design complex real-time data collection 
and analysis routines using only icons* without Lyping a single line of code* Although 
it’s not the only such software for data acquisition, LabView may be the first that 


LabView for Windows 
uses advanced 
visual programming, 
but the learning 
curve is steep 



EH Operate functions Windows 


Fite Edit Operate Controls Windows 




so 




41100 - | 
3ft £0-! 






LabView uses a CAD-like technique that lets you draw your data acquisition 
application. In this example, the instrument panel on the left is driven by the diagram 
on the right , The Digi icon encapsulates the display and diagram at the bottom right * 


Getting the Data 

Applications for data acquisition range 
from biological research in university labs 
to materials testing at auto makers. Be¬ 
cause these uses vary so widely* the hard¬ 
ware and software tools to automate data 
acquisition must be general* yet specific 
enough to obviate custom programming. 

The typical data acquisition setup in¬ 
cludes transducers that measure real-world 
phenomena (e*g., temperature, pressure, 
and light) and convert lliem to voltage. 
The sensors are wired to A/D conversion 
hardware, either a stand-alone instrument 
that outputs formatted digital signals— 
RS-232 or GPIB (general-purpose inter¬ 
face bus)—or a card installed in the back¬ 
plane of a PC* Mac, or workstation. Many 
applications also include TTL-level digi¬ 
tal inputs. Data acquisition software pack¬ 
ages need to support these basic I/O func¬ 
tions with precise timing control. 

Once acquired, digital data is usually 
stored in stored in RAM and/or saved to 
disk* displayed on the screen, and ana¬ 
lyzed in real time or off-line* The software 
must create data arrays, support rich graph¬ 
ics* and include mathematical and statisti¬ 
cal functions for data analysis. In some 
automated research applications, the com¬ 
puter also controls actuators that open and 
shut valves, start and stop motors, or turn 
on lights. 

LabView for Windows is designed to 
work with the wide array of A/D and D/A 
hardware sold by National [nstniments, as 
well as with serial and GPIB instruments 
from companies like Hewlett-Packard and 
Fluke. It does not directly support third- 
party boards. The minimum computer nec¬ 
essary to run LabView is a fast 386 PC 
with a math coprocessor, 5 MB of RAM, 
15 MB of free disk space, Windows 3.1, 
and a mouse, A color display and a prim¬ 
er are desirable. 

Because Windows is not a real-time 
operating system, National Instruments 
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includes with Lab View virtual drivers for 
DMA and interrupt service that replace 
those supplied with Windows 3.L These 
alone won't make Windows a preemptive 
multitasker, but assuming that the acqui¬ 
sition hardware samples data at precise in¬ 
tervals and stores it in a buffer. Lab View's 


drivers ensure that data gets routed to the 
system before it is overwritten. 

The Virtual Instrument 

Lab View for Windows is designed around 
the notion of the virtual instrument, which 
is a pictorial representation of an instru¬ 


ment's front panel. The power of LabView 
is that you can create a data acquisition 
application largely by designing what you 
want it to look like. Implicit in this ap¬ 
proach is an object oriental ion, because 
the screen icons represent functions whose 
inputs and outputs you also specify graph¬ 
ically and that, once defined, can be reused. 

When you load LabView, you start with 
a blank page onto which you drag icons 
that symbolize controls (e.g., knobs, slid¬ 
er bars, and user input fields) and read¬ 
outs (c.g., numerical LEDs, bar charts, and 
alarm indicators). As each component is 
added to the display screen, a schematic 
of it is simultaneously added to a matching 
diagram that parallels the virtual instru¬ 
ment. To create the relationships between 
the components of the display, you link 
them (or wire them ) on the diagram. 

For example, you could start by select¬ 
ing a graph display icon for the virtual in¬ 
strument, On the diagram, this graph will 
show up as an output. You must then spec¬ 
ify the source of the data that will be 
pumped into the graph by selecting the ac¬ 
tual instrument (he., card location and port 
or device and channel). When these two 
icons are connected using the wire loot, 
I he software connection is made as well. If 
you want to amplify the voltage by 100 
before delivering it to the graph, you drop 
in a multiplication icon and a constant and 
rewire the drawing. 

In more complex displays, you can se¬ 
lect from hundreds of icons for numeric 
values. Boolean readouts and switches, 
strings, arrays, graphs, and decorative el¬ 
ements. On the diagram, you can select 
constants, math functions (e.g., arithmetic, 
trig, and log), comparators, programming 
constructs (e.g., FOR loops), strings, ar¬ 
rays, data-conversion routines, and spe¬ 
cialized analytical lools (e.g., signal pro¬ 
cessing, linear and nonlinear filtering, and 
regression). The diagram menus also give 
access to file and data I/O functions. 

Setting up applications in LabView in¬ 
volves creating layers of displays and dia¬ 
grams, which can be encapsulated into 
icons. This is where the object orientation 
comes into play. The display you see when 
running an application is only the top lay¬ 
er. Below that is the diagram, which can 
contain icons that are them selves defined 
in other display/diagram pairs. Once a se¬ 
quence is defined, you can design an icon 
for it and add it to Lhe library. For example, 
in the screen, the diagram in the bottom 
right-hand comer belongs to the display 


Multimedia 


at 
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Best of Multimedia Category 



Best of the Best 



Targa 


Comp 


atible I 


VIGA Window motion-video card 

• video in a window 

• stereo audio control 

• composite output 

and a series of videographics adapters, 
NTSC & PAL available 


In the U.S.& Canada 
CALL (310)316-7940 
Fax:(310)316-7457 


Outside the U.S.& Canada 
Tel : 886 35 772-176 
Fax:886 35 772-170 


Bl 


VISIONETICS 

INTERNATIONAL 


The Videographics Company 


* Targa + is a registered trademark of Truevision Inc, 
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BEFORE PROTECTING 
YOUR SOFTWARE... 






...against piracy and unauthorized use, 
make sure that your protection system has 
all the following qualities: 

A GOOD HARDWARE KEY 

Hardware-based software protection 
systems are now the standard worldwide. 
However, not alJ keys are die same. A good 
key should have all the 
following features: 

|/ Compatibility and transpa¬ 
rency. The key should work 
without any problem on your , 
customers' computers. The 
user should be able to forget 
the key after connecting it, 

s/ Unbreakable electronics. A 
MW customized ASIC (Application 
iV 'A Specific Integrated Circuit) 

H component should be 
» integrated in die key. Tills 
m prevents reverse engineering 

W yj and makes cracking virtually 

■ uk impossible, 

l/ A unique and inaccessible 
software developers code burnt into the 
ASIC. (This code should not be held in the 
key's memory, where it can be read and 
altered.) 

|/ A Read/Write Memory inside the key 
should t>e available on demand. The 
memory should be writable in die field, on 
any PC, without any special programming 
equipment. 

l/ Very low power consumption, enabling 
the key to work even under die w orst 
power conditions, on PCs and laptops, with 
or without a printer. 


POWERFUL 
SOFTWARE 

Since it’s practi¬ 
cally impossible to 
crack or duplicate 
a key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking die protected 
program to the key. Therefore, 
check diar your protection soft¬ 
ware has all of the following: 

A Linkable Protection Module 
w r ith which calls can be made to 
the key from any point in the 
protected program. 




An "Envelope' installation program. Such 
programs enhance security while making u 
possible to protect a software even without 
its source code. 

^ Sophisticated anti debugging and 
encryption mechanisms, 

HASP® THE PROFESSIONAL 
SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a team of computer 
experts, professional cryptologists, and 
electrical engineers. As a result, HASP keys 
are supported by whal is probably the best 
software in die market, and the HASP system 
has worked on every computer it has lieen 
tried on. In addition to all the features 
mentioned above, HASP provides: 

\/ A Full Authorization 
System for 
protecting 
dozens of I 
programs 
using only 
one key. 

|/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of multiple calls 
by the Linkable Protection Module, 

l/ A Virus Detection option that can be 
incorporated in the protected program to 
check whether it has been infected by a virus 
or tampered with in any way. 

l/ Several HASP keys can be daisy-chained. 

NETHASP, SOFTWARE 
PROTECTION FOR 
NETWORKS 

Only one NetHASP key is needed to 
run a protected program from many stations 
in a network, NetHASP provides full 
support for protecting DOS and 
WINDOWS software under network 
environments, including Novell dedicated 
& non- dedicated servers, Lan Manager, 
fantastic. Banyan, DLink, and NET-BIOS 
based LANs, 

A TEST CARRIED OUT BY AN 
INDEPENDENT LAB, HASP WAS 
THE ONLY KEY WHICH 
WAS NOT BROKEN*. 


OPERATING ENVIRONMENTS 

✓ PC: DOS, WINDOWS, OS/2, SCO UNIX, 

SCO XENIX, AIX, AUTOCAD, 

DOS EXTENDERS 

✓ MAC (ADB Port): System 6.0,5 and up 

✓ NEC (Serial Perl): DOS, WINDOWS 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices 
in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 



To learn more about why so many 
professionals have chosen HASP, please 
contact: 

/^ALADDIN 

\ ^/KNOWLEDGE 

V SYSTEMS LTD - 

15 Beit Qved St,, Td-Aviv, Brae! 
P.Q .Box: U141 Tel-Aviv 6 1110 
Tel: 972-3-5375795 
Fix: 972-3-5375796 

In North America: 

ALADDIN 

SOFTWARE SECURITY 

200 Broadhollow Rd., Suite #207 
Melville, NY 11747, USA 
S 800-223 4277, 516-424 5100 
Fax: 516-424 8300 

■ Australia Conlab Pty. Ltd.. Tel: 3 8985685 

■ Belgium Akkermans bvba, Tel: 3 2338826 

■ CSFR ATLAS Ltd., Td+Fax: 2 766085 

■ Chile Micrologics SA. Tel: 562 222 1388 

■ Denmark SC Metric aA, Tel: 42 804200 

■ France Logidma Ind.. Tel: 50707375 

■ Germany CSS GmbH, Tel: 201 749860 

■ Greece U nib rain SA, Tel: 1 6856320 

■ Holland Akkermans BV, Tel: 45 241444 
M Italy Partner Data S,r,l., Tdr 2 33101709 
M Korea Hand System Inc., Tel: 2 5639161 
* New Zealand Training Solutions, 

Tel: 4 5666014 

■ Poland Systherm Tel: 06l 45065 

■ Portugal Futurmatica Lda., Tel: 1 4116269 

■ South Africa D Le Koux, Tel: 11 886 4704 

■ Spain PC Hardware, Tel: 3 4493193 

■ Switzerland Opag AG, Tel: 6l 7112245 

■ Taiwan Teco Lid.. Tel: 2-5219676 

0 Turkey Mikrdbeta Lid. f Tel: 4-4677504 
' CT Magazine, May 1990, 

© Aladdin Knowledge Systems Ud, 1985-1992 
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next to it, which, in turn, defines the Digi 
icon in the active window. 

If all this sounds a little overwhelming, 
it is. National Instruments has made the 
job of getting started with LabView a bit 
easier by providing examples, a good tu¬ 
torial walk-through, and canned icons for 
basic activities (e.g„ reading a voltage). 
Bui the fact remains that it is probably 
more difficult to set up a simple application 
using LabView than with procedural code. 
As with any program, some of the learning 
curve is semantic and syntactic, but much 
of it has to do with the inherent invisibil¬ 
ity of the layers of diagrams and the non¬ 
procedural flow of the program. 

Making even a simple change to a dia¬ 
gram diagram (e,g*, adding a second plot to 
a graph) involves complex steps, such as 
including a shift register in the program 
loop and a bundle icon Lo group multiple 
inputs into a single graph. Some diagrams 
involve dozens of icons, and each may 
have been separately defined To change 


them requires drilling down through many 
layers to find the right diagram. Also, the 
user interface was at times inconsistent. 

On the other hand, LabView is remark¬ 
ably powerful and complete. Although an 
API is available for accessing external 
code modules, few applications will re¬ 
quire this because practically any data ac¬ 
quisition process can be designed graphi¬ 
cally, LabView also includes debugging 
features that make it possible, for example, 
to find the source of a data value, set break¬ 
points, step through a block diagram, and 
highlight the sequence of execution. 

Despite having been designed specifi¬ 
cally for data acquisition and control, Lab- 
View for Windows is a shining example of 
visual programming. Setting up a data ac¬ 
quisition procedure is not much different 
than writing any event-driven program, 
and the model employed by LabView al¬ 
lows for reusability and freedom from 
coding, as well as a high degree of com¬ 
plexity* This package deserves to be con¬ 


sidered by anybody involved in data ac¬ 
quisition—as well as by anybody eager to 
study a sophisticated example of state-of- 
the-art visual programming tools, ■ 


Andy Reinhardt is BYTE*s West Coast bu¬ 
reau chief. He can he reached on BIX as 
"areinhardl 



AITech 5ProPC/TV 


COMPUTER TO TV CONVERTER DEVICE 


AMAZING! 

Aitech International... 
the innovative leader in multi- 
media and desktop video has 
gone and done it again! 

ProPC/TV is the world’s 



AQeci) 

Pro PC/Ty 



Every notebook or port¬ 
able computer user knows the 
disadvantages of using their 
monochrome display, Aitech's 
ProPC/TV provides a better so¬ 
lution to the high cost of large 
screen monitors. 


AITech 


EFFORTLESS 
INSTALLATION 

ProPC/TV is about the 
size of a cassette tape case, 
weighing just a few ounces. It 
installs quickly and easily, and 
comes with all required cables. 



Call an Aitech sales rep¬ 
resentative today for more in¬ 
formation about the ProPC/TV. 


Vision for Multimedia 


830 HIUVIEW COURT, SUITE 145, MIlPfTAS, CA 95035 1-800-882-8184 
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SPECIAL! 


WATCOM SQL 


Developer's Edition 

Complete client/server develop¬ 
ment tool allows you to develop 
and deploy single-user standalone 
applications, and to develop 
applications for use with the Network Server Edition 
(sold separately]. Includes: Single-user database server 
(both 16 and 32-bit versions); ACME application devel¬ 
opment system; Embedded SQL/C preprocessor; SQL 
libraries for WATCOM C. C/386, MS C/C++ and BC/C++ 
List: $795 Call for special 

FAX cmrafh 1683-0010 introductory pricef 


GUARANTEED 
BEST PRICES* 

Should you sea owoftfwte products 
listed at a lower price m another ad Io 
lliis magatiFiB,CALLUSf We I!march 
Hie price, end still offer our same qualily 
service and support! 

Terms of often 

* Offer good toraugft September 3(1,1992 

* Applicable Id pricing on currant 
versions ef software listed. 

■ September issue prices eftly 
1 Offer dees eat apply wwa rds obvious 
errors In competitors' ads, 

* Subject to same terms end 
conditions 


C Library for Btrieve 

New 1.5 version comes complete 

with Novell's Btrieve, and includes fc* 

source code andutOKes for Btrieve 

development This lean and mean 

C Library will simplify any Btrieve _ 

project. Create, read, and write to 

Btrieve files in single or mufti-user 

environments. 100% Btrieve support including: record 

locking, file and index creation, and Novell Netware 

ITS. Supports compilers from Microsoft, Borland, 

and others. 

list $395 Ours: $319 

FA Xcetmt. 1002-3801 


CPU Monitor 

Powerful performance 
analysis tool for the OS/2 
user. CPU Utilisation for indi¬ 
vidual processes or threads, 

OS/2 process relationships, 
and more, all graphically displayed in 
namically configure and tune your OS/2 applications. 
Select PM appl ications and dynamically change thread 
priorities; suspend individual threads. Stop runaway, 
hidden and background processes. Much more. Now 
available for OS/21,2,1,3, and 2,0! 

List: 5143 Ours: $115 

FAXtfttro#: 1003-3401 


Clarion Prof. 

Developer 
A fully equipped development 
system for producing PC appli¬ 
cations, Includes an applica¬ 
tion generator for creating screens, windows, tables, 
menus, and reports. Also contains Report Writer, a 
powerful ad-hoc query utility. Speed, flexibility and 
ease-of-use give you the power to create much richer 
programs, in a fraction Df the time. 

List: $845 Ours; S525 NOW $475 

FAXcefcm#: 1882-0002 


Grammatik 5 


Grammatik 5 proofreads docu¬ 
ments for hundreds of thousands 
of errors in grammar, style, spell¬ 
ing, punctuation, and usage. 
Grammatik 5 works inside all 


major Windows word processors, and proofreads text 
from any Windows application. Grammatik also works 
inside all major DOS word processors, and can proof¬ 
read files created in every other text-based applica¬ 
tion. It's the easiest way to improve your grammar. 
List: $99 Ours: $69 

mcetera #: 0222-0001 


m 


Outside Infor 
Windows 

Outside In for Windows is a file 
viewing and data import utility. Use 
it to copy data from 90 word pro¬ 
cessing, database and spreadsheet 
formats to the Clipboard with formatting intact. It also 
prints files and launches applications. Use it as a stand- 
alone utility or as part of Norton Desktop, Windows 3,1 
or the major word processors. Outside In supports DOS, 
Windows and Macintosh files. 

List: $89 Ours: $69 

FAX^rc* 1001-2001 


Microsoft C/C++ 7.0 

The complete solution for creat¬ 
ing Windows applications. 

Microsoft Foundation Classes 
help you make a smooth transition 
to the increased productivity of 
object-oriented programming, 
whileyou generate fast, tight code. Microsoft C/C++is 
a complete implementation of the AT&T 5 C++ version 
2.1 specification, allowing you to integrate C++ classes 
into your existing C applications. 

List: $495 Ours: $299 
Competitive Upg. List: $139 Ours: $134 
¥AXauml: 1269-0014 


Call Programmer's Paradise Today! 

And mention this ad when placing your order! 


Corporate: 800-422-6507 
(CQRSOFT Division) 


Instant-C 5.0 

The Instant-C professional programming environment 
integrates the edit-compile-link-test cycle in one 
powerful, high performance tool. It combines an 
incremental compiler and linker with automatic static 
and runtime error detection (e,g„ use of uninitialized 
pointers, source level debugging, interactive C 
expression evaluation, and support of programs up 
to 16MB.) 

List $495 Ours: $449 NOW: $325 

F AX rath 1067-0001 
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800 - 445-7899 





Developers, we're here to serve you. 
Programmer's Paradise offers the world's 
largest selection of software development 
tools and utilities at guaranteed low prices. 
If you don't see what you want, call us! And 
don't forget to ask for our free comprehen¬ 
sive catalog. 


METAWARE HIGH C/C++ 
MetaWare Inc. announces its | 
newest product. The 32-bit High I 
C/C++ compiler version 3.0 is a I 
true compiler, not a C to C++ I 
translator. 'Incremental 
Strengths" lets you specify the I 
level of C+rcompilation, allowing H 
you to migrate from C to C+r one C+t block at a time. 
Included in this package is a Cr+tailored source-level 
debugger and a 32-bit Application Development Kit for 
Windows. MetaWare offers a full line of multi-language, 
multi-platform compilers for professional software 
developers. 

List. $795 Ours: $669 

FAXcrtrra #1590-0008 


386/485 Development 

Intel 386/486 C Code Builder 

575 

Lihey EM/32 5,0 

1015 

MetaWare High C/C++ 

669 

Phar La p 3861D D S-Ext&n de r 445 

Prof. Paso a) Ext DOS 

749 

WATCQM C9.0/386 

719 

Zortech C++ Dayel. 3.0 

445 

Basic 

dB/Lib Professional 

179 

GFA Basic forWindows 

235 

MS Basic PDS 

349 

ProBss 5.0 

169 

Q+E Database/VB 

CALL 

Rsaliier 

319 

Visual Basic 

129 

Visual Basic Comp. Upgd. 

95 

Visual Basic Pro. Tlkt 5PEC/AU 99 

Visual Basic & Tiki Bundle 

228 

C/C++ Compilers 

Borland C++ 

325 

Borland C++ w/Appl. 
Frameworks 

54$ 

High C/C++ 

CALL 

Microsoft C/C++ 7.0 

299 

Competitive Upgrade 

134 

MS QuickC for Windows 

139 

Turbo C++ 

69 

lor Windows 

105 

C-Application Generators 

CA5E:W Corporate 

839 

dANALYST GOLD 

$$ 

PRQ-C 

$9 

WindowsMAKERProf. 

735 




Dan Bricklin's 
Demo I) 

Experience for yourself why 30,000 
people have made Demo II 3,0 the 
leading tod for producing program 
prototypes, demonstrations, and tu¬ 
torials. Demonstrate commercial software to potential 
customers without shipping live software. Produce 
effective tutorials that interactively teach products. 
Create Computer Based Training for a fraction of the 
cost of dedicated CBT authoring software. 

List: $249 Ours: $215 

FAXuferc #0233-0003 


D&mo It 




C- Additional Products 

C-Ooc 

C-Dcc Professional 
MKSLEXfiiVACC 
PC Lint 

Ph a r Lap 2961 DOS-Extend or 

C++ Lib raries/Uti litres 

C-H Views 
Code ba so 4.5 
Ore on leaf Comm++ 
object-Menu 

Object Professional tor C++ 
Poet 

Rogue Wave Math.h++ 
Rogue Wave Tools.h++ 
Style 
Win++ 

Zinc 3.0 

Zinc Competitive Upgrade 


imemdLiUDdi. suo-joa-atto 

Customer Service: 908-3B9-9229 


C Communications 


C Screens 

Breakout II 

189 

C-scape 

CAsynch Manager 

165 

C Windows Toolkit 386 

C Comm Toolkit 

139 

Greenleaf Data Windows 

Essential Comm 

259 

Instant Windows 

Greenleaf Comm Lib 

339 

Island Pro Pak 

Greenleaf ViowComm 

319 

QuickWindows Advanced 

QuickComm 

11$ 

VC Screen 

SilverCommCAsync 

195 

Vitamin C 


M icrosoft FoxPro d elivers u npa rails I ed pe rforma nee. Easy 
to learn, use, and develop, FoxPro 2,0 offers o sophisti¬ 
cated programming environment and cross-platform data 
and language compatibility with Macintosh and UNIX 
systems. Now users of competing xBASE products. 
Fox BAS E+ for DOS, and FoxPro 1.X can upgrade to FoxPro 
2.0. Included in this offer is a free upgrade to FoxPro25for 
either DOS or Windows when lire product ships. 

List: $199 Durs:CALL 

FA XceUm 415UG-0DM 


KKPRO 


PRODUCT OF THE 
MONTH: 

Microsoft FoxPro 2,0 
Compel Upgrade! 


dBFast Windows 
Hie complete stand-alone dBASE/ 
xBASE development language for 
MS Windows dBFast lets you cre¬ 
ate fast, powerful, easy-to-use 
graphical applications. Design 
multiple windows, pull-down 
menus, check boxes, list boxes, 
radio buttons, bit-map pictures and 


more. Over 200 extensions to the dBASE III plus language e 
well as an interactive editor, compiler, and linker. 

List $550 Ours: $395 

FAX»t«m #1004-0003 
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Phone Orders 

Mon-Fri 8:30 AM-8PM EST, Sat 9:30-2:30 ESI We accept MC, Visa, AMEX. Domestic shipments, 
please add $6 per item for sh-ipping/handling. Items which weigh fifteen pounds or more will be 
charged at actual UPS ground rates. Domestic COD shipments, please add $4. Rush service available. 

Mail or FA Ki Mo mil! io mrJ Did er^Dfltiesti c Pure hu s ■ ■ Ord er> Phone number required. 

fteiimv Subject to $25 processing charge per product 

f A X. ,, . (808) 388 ; Call from your FAX telephone and fallow the instructions to 
receive more information on the products featured above! 

C o rp o rat i Ate n nr:i Call CQRS 0 FT, our corporate sales division. Ask about volume pure base 
agreements. 

* All prices subject to change without notice. 


Windows Development 

CODEPAD for Windows SPECIAL f 59 


dBFast Windows 395 

InstallSHIELD 369 

Magic Felds CALL 

MS Test 279 

Norton Desktop 2.0 f/ Windows CALL 
ObjectVision 105 

Ro bo Help 449 

Reelizer 319 

Smalltalk V/Windows 395 

SQA: Robot 443 

ToolBook 329 

Windows MAKER Prof, 795 

Windows Teach 105 

zApp 165 


atabase Development 
anon Prof. SPECIAL! 

449 

ipper 

521 

a La Boss 3.5 

549 

3ASE IV 

529 

xPro 

489 

xPro Competitive Upg. 

CALL 

xPrc Distribution Kit 

CALL 

iradox 35 

529 

■E Database Library 

279 

SsR Code Generator 

179 

IR Report Writer 

219 

lyWhatl 

45 

IvarClip/Fax SPCS 

239 


Pascal 


Topaz 

89 

Turbo Pascal tor Windows 

175 

Turbo Pascal Professional 

299 

Turbo Professional 

99 

Prototyping 


Dan Bucklin's Demo II 

215 

Show Partner F/X 

355 

Version Control 


MKS H.CS 

CALL 

PVCS Config. Builder 

ZG9 

PUCS Version Mgr |D0S & OSffii «9 

TUB 

!D9 


ion 


WATCOM C 9.0/386 

Develop and debug 32-bit appli¬ 
cations for extended DOS, Windows, 
and 0S/22.Q with the most complete 
32-bit C development package 
available. Includes the royalty-faeo 
00S/4GW DOS extender by Rational 
Systems, components from MS Windows SDK, compiler, 
linker, debugger, profiler, plus numerous development 
tools. Supports other industry standard 32-bit DOS 
extenders. Create ADS Applications for AutoCAD or 
embedded systems development. 

List: $895 Ours: $719 

FAXtfimt 1683-0001 


I hors 


ief 

169 

1 NEW! 

CALL 

jin Edit 

m 

jlti Edit Professional 

139 

ckEdft 

149 

dit PI js 

149 

IRTRAN 


hey F77-EM/32 5.0 

1015 

hey F77L 

535 

5 FORTRAN 

315 

VTC0M FORTRAN 779.0 

449 

aphic Libraries 


by Driver II 

235 

ACKHAWK dGT 

259 

sential Graphics GUI 

IDS 

sontial Graphics Kernel 

149 

af/Drive Plus Dev. 

289 

ip hie s-MENU 

!89 

Effects 2.0 

159 

Graphics 

199 

Text 2.0 

125 

,L0 Professional 

31S 

IN-TOOLS 

135 

age Man 

359 

inuet 

279 

L 

149 

L 2D, 3D 

CALL 

tor Imago Library 

179 

ikers/Frofilers 


UnVPIus SPECIAL! 1/2 Off! 

' 247 

iker-Af EW VERSION! 

269 

ikS6 + 

335 


Utilities 


386 MAX 

65 

Alter Dark 

29 

Bar Cods Library 

319 

Blue MAX 

81 

Dr. Switch-A SE 

149 

DVT (Data Vis. Tool! 

CALL 

HIJAAK 

139 

Hold Everything 

159 

leonic/Query 

219 

INSTALJT 

135 

Label Master 

m 

MKS Toolkit 

199 

Norton Anti-Virus 

99 

Norton Commander 

99 

Norton Utilities 6.0 

129 

Opt-Tech Sort/Merge 

119 

PC Tools Deluxe 7.0 

129 

QEM-M3S6 

65 

SpinRitel! SPECIAL! 

59 

UpShot 

139 


MicroEdge 
SiiokEdit 

Programmer's editor with REXX- 
like macro language, undo/redo 
32K steps, multiple windows, 

450K help, multiple clipboards, 
compiler error message process¬ 
ing, proceduretagging, program¬ 
mable fife manager Multiple files to 1 gig. Brief & 
Epsilon emulation on all platforms Now for DOS, OS/2, 
Windows NT, Unix, Xenix, AIX RS6000, Sun, Silicon 
Graphics, DG Aviion, HP900Q. 

List: SI 96 Ours: $149 

FAXmern #1997-0001 


GUARANTEED BEST PRICES* 

Should yew see ww of tea products listed al a lower pace in anotfier ad in this 
nwguinR, We’ll match th# pnea-. and still offflr emrsame qiialicy 8firvic<r 

and support! 

Terms of offer* 

* Offer good itirqmgh Septwibnr 30., 1 M2* Oiler <toes not apply lows rds obvious 
1 Applicable to pricing on currant errors in competitors' acts. 

• ' Subi “'“ ““ ,Cra,S a,,d “’"H""™ 


WindowsMAKER 
Professional 4.0 

NO/VVERSION! Next generation 
of industry standard C/C++ develop¬ 
ment tool for Windows. The easiest, 
fastest way to create Windowsapps, 
just point and click. New architec¬ 
ture uses Switch-lt™Code Genera¬ 
tion Modules for generating ANSI C, MFC C++ or OWL C++ 
code, among others. Award-winning Visual Prototyper lets 
you test the look & feel and make changes on the fly. 
TrueCode technology ensures that user code is preserved 
during code regeneration. Generates Windows .EXE w/fully 
commented C or C++ source. CUA & SAA compliant. 

List: $995 Ours: $795 

FAXtttera #2602-0003 


Circle 125 on Inquiry Card, 
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FIRST IMPRESSIONS 


The Olivetti Quaderno: A New Voice In Portable Computing 



L ONDON—Perhaps the 
most interesting aspect of 
the Olivetti Quaderno is the 
integration of a DSP (digital 
signal processor) into the basic 
design, providing some limit¬ 
ed support for speech. The 
BOS6-based subnotebook is a 
2K-pound DOS-compatible ma¬ 
chine with a 20-MB hard drive. 

The machine is packaged in a 
stylish case, and its proportions 
are similar to those of a hard¬ 
back book; it is approximately 
8 inches wide, 5 inches deep, 
and just over 1 inch high. 

The lop of the case has a 
cutout for a small LCD screen 
that shows the time and some 
system status features. Six but¬ 
tons (i.e., stop, pause, play, re¬ 
cord, fast forward, and rewind) 
control the speech module 
while the Quaderno is still 
closed. This lets you create speech memos 
in those situations where you have insuf¬ 
ficient lime to open the machine and type 
the information in. 

Along the right side of the case are a 
number of connectors and controls, in¬ 
cluding serial, parallel, and headphone 
connectors; a reset switch; and a speaker 
volume control. The serial and parallel 
ports are of the mini-DlN-8 variety, but 
the manufacturer does include a cable con¬ 
verter. The only other external feature is a 
PCMCIA 1.0-compatible slot. 

Opening the clamshell-style machine 
reveals an unusual keyboard and a medi¬ 
ocre 7-inch screen with support for eight 
levels of gray. The screen isn’t backlit, 
and, although it supports Olivetti's 640- 
by 400-pixel super CCfA mode, l found 
that it was difficult to read in all but the 
best light. 

The 93-key keyboard layout is similar to 
the standard Toshiba layout except that 
the up-arrow key is located between the 
Slash and Shift keys. This was done to 
leave the arrow keys in the familiar in¬ 
verted T shape. But by moving the Shill 
key, Olivetti has made the keyboard diffi¬ 
cult to use. Using both this keyboard and a 
normal keyboard regularly could be con¬ 
fusing. Above the main keyboard is a use¬ 
ful soft-key numeric keypad. The on/off 
switch is located to the left of the numer¬ 
ic keypad and has a raised ridge around it 
to prevent accidental activation. 

Internally, the machine is designed 


around the 16-MHz NEC V30HL 8086- 
compatible processor. It has 1 MB of 
RAM, of which 384 KB is configured as 
expanded memory. The DSP is provided 
by Analog Devices, and future Olivetti 
machines may well provide additional 
functionality ihrough the DSP. Currently, 
only a speech module is provided, which 
creates speech files compatible with a 
number of other vendors who use the Ana¬ 
log Devices DSP. The files are not com¬ 
patible with Sound Blaster tiles, and no 
conversion utility is available yet. 

The Quaderno *s power comes from a 
rechargeable nickel-cadmium battery pack, 
although six standard A A batteries can 
be used if needed. Battery life varied de¬ 
pending on the processor speed selected 
and whether the serial port was used, hut 
around 10 hours seems to be the average. 

The Quaderno ships with DOS 5.0 in¬ 
stalled and includes a configurable suite 
of utilities written by Olivetti. The soft¬ 
ware includes a notepad, calculator, sched¬ 
ule, phone book, tile manager, voice memo 
manager, and configuration program* The 
facilities are basic, and I found that I used 
only the voice memo manager and the con¬ 
figuration program with any regularity. 

The voice software is a good but rudi¬ 
mentary first attempt. It simply lists record¬ 
ed messages in order, with timings noted in 
seconds. Individual memos can be select¬ 
ed and played back. Frn looking forward to 
future machines that use die Analog De¬ 
vices DSP a bit more fully. 


Upon installing a copy of 
Quarterdeck's Desqview, 1 
found some problems with 
Olivetti's keyboard driver. The 
D esq view pop-up key did not 
operate, and Desqview's use¬ 
ful Ctrl-All-Del trapping mech- 
anism failed, too. This left 
Desqview severely crippled 
Testing this machine re¬ 
vealed some interesting prob¬ 
lems with Microsoft’s note¬ 
book power management soft¬ 
ware. Running an identical 
Quattro Pro spreadsheet recal¬ 
culation on the Quaderno and a 
slower Toshiba TI000XE re¬ 
vealed that the recalculation 
look eight times longer on the 
Olivetti machine. 

After some investigation, 1 
discovered that the power 
saver's processor pause peri¬ 
od interfered with the back¬ 
ground processing that the recalculation 
routine used. To remedy the situation, 1 
had to disable the power saver, reducing 
the potential hattery time. 

The Quaderno has many virtues, in¬ 
cluding size, weight, and performance. 
However, 1 was left feeling that the soft¬ 
ware for the system was a rough cut and 
that future versions of the Quaderno and 
other additions to Olivetti’s subnotebook 
range would provide refinements to the 
seemingly rushed software. 

—Andy Redfern 


THE FACTS 


Olivetti Quaderno 

about S1300 (£680) 

Olivetti Italy 

Ing.C. Olivetti and C, S.p.A. 
20121 Milano 

Vicolo S. Giovani Sul Muro, l 
Italy 

39-2-8836-2213 
fax: 39-2-861109 

Olivetti Advanced Tech 

20300 Stevens Creek Rlvd. 

Cupertino, CA 95014 

(408) 996-3867 

fax: (408) 996-3053 
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The new TI TravelMate 4000 family. 
¥}ur windows to die future. 



Now you can step up ft > 

SKi. power .,,1, M„ c . 

in ri•% grated Windows™ M 
and DOS' 5:0. Introducing the TI 
TravelMate 4000 notebook computers 
- ready for todays applications and 
those pi tomorrow. 

Choose from three models to 
meet your needs. They all feature an 
enhanced 10" diagonal VGA display, 
plenty of memory and storage, and 
tour to five hours sit typical batten 1 life. 
Plus the new T M4000 notch x>ks men- 


TM4000 WmSV'M6 
486SX * !6MHr' IV insi.il 

HAM \Vm*Wv | jmJ ik)s s ,0 
tSCgt-f B HDD TravelPoint 11 ” pmmiiwdevice 

TM4lXK? WinSX /2S 
■486 SX 2 >M H z I V- j ns r.i 11 ^ J 

4Mlh20M- B RAM WimUm% l.t and DOS 5.0 

I20M B HDD TravelPoim pi>intin^ Jyvitv 

TM 40 CeWit>DX TJ 25 
4 Si 6 DX 2 SMI {- Fred n st ailed 

4MB-20MB RAM Wintkms h 1 anj DOS 5.0 
120 M B H D l > Tra vel Pot of (ini n i i ng dm i re 


’Twice rhv pertonnarjce > -r .i 24MHz ■' 




Trawl Mate, Travt'IJ; imr. WinSX .in. I WmDXart rr;]Jenwks ■ I Te\.is EnsmmuTits r.itcd 3X J S nrpisitrvJ n-ideurirt 

:,rt ' ,ri M s "t V1, l 'r,vsnlroorfv,r;mMn.486. 486SX. ISoSl unJdie Intel Inside mulrm-irU 4 hue) i . n, , 

03 9 v 2 Tf 76504 


sure only S, 5 x I! x 1.8" and weigh in at 
under 5.6 !b,s. (including battery). All 
this at a surprisingly affordable price 
and with ample performance to take 
you Weil into the future. 

For more information and the 
name of a dealer near you, call 
T800o27G500 


^ Texas 
Instruments 

.md Windows and die Mu rmnti Wmdttws fo.idy Tn Run ] 























NEWS 


FIRST IMPRESSIONS 


A4 Notebook Reveals Acorn Is ARMed and Ready 



L ondon— when u.k. sys- 

tem manufacturer Acorn 
developed a machine based on 
a processor it had designed 
itself, few gave the company 
much chance of surviving. 

Acorn, an Olivetti subsidiary, 
developed the 32-bit ARM 
(Advanced RISC machine) pro¬ 
cessor to replace the 6502 used 
in its previous machines. Now 
that Apple has announced its 
intention to use the ARM pro¬ 
cessor in its Newton products, 
ARM-based systems are taking 
on new appeal. 

Acom Computers' latest ma¬ 
chine is an ARM-based note¬ 
book to complement its desk¬ 
top Archimedes line. The new 
notebook, called the Acom A4, 
comes in two variations. The 
entry-level system has 2 MB of 
RAM and a 2-MB floppy drive; the high- 
end model has 4 MB of RAM and a 60- 
MB hard drive. Both machines run ver¬ 
sion 3.0 of Acorn’s proprietary RISC OS 
graphical operating system, but they can 
also run DOS programs by software emu¬ 
lation. 

The A4 has an edgelit LCD screen wi th 
VGA resolution of 640 by 480 pixels and 
16 levels of gray. The system features an 
83-key D. K.-style keyboard, and there are 
connectors for an external analog RGB 
monitor and an AT keyboard. A serial port 
and a bidirectional parallel printer port are 
fitted, but for unknown reasons, the latter 
will not support LapLink. The A4 weighs 
pounds, a quarter of which is due to 
the massive rechargeable nickel-cadmium 
battery pack. Despite the size of this pack 
and die use of power-saving design tech¬ 
niques, It provides a disappointingly av¬ 
erage 2A to3J* hours of use. 

The system comes with a three-button 
conventional mouse, although in cramped 
spaces you can emulate a mouse by using 
the special Fn modifier key with the Q, 
W, E , and cursor arrow keys. There’s a 
neat LCD fuel gauge-type battery indica¬ 
tor below the keyboard. The separate AC 
power unit trickle-charges the batteries 
during normal use and can handle any na¬ 
tion’s supply voltage. 

Driven by a 12-MHz ARM3 RISC pro¬ 
cessor capable of 12 MIPS, the machine is 
roughly the equivalent of a fast 486 PC or 
a high-end Mac in terms of computing 


power. The 2 or 4 MB of RAM is con¬ 
tiguously addressable and is managed by 
Acorn’s sophisticated MMU (memory 
management unit) chip, which lets you al¬ 
locate more memory to applications or to 
system resources interactively at run lime. 

The RISC OS operating system is held 
in 2 MB of ROM, with a windowing GUI 
and a set of core applications; bit-map, 
vector graphics, and font editors; and a 
powerful, structured BASIC. Long before 
Microsoft Windows 3.0 or Apple’s Sys¬ 
tem 7.0 appeared, RISC OS featured a ful¬ 
ly multitasking, windowing interface with 
support for data types such as antialiased 
outline fonts and stereo sounds in a more 
integrated way than either competitor. 
The A4 is a formidable portable-com¬ 
puting platform when running RISC OS 
app I i c a t ions 1 ike the exce 1 len LI m pres s i on 
desktop publishing system. It outstrips the 
PowerBook 170 in terms of raw CPU 
speed and video and graphics performance, 
but the choice of software is limited. My 
only serious criticism is that the mouse 
cursor was far less visible on the gray¬ 
scale LCD screen than on the color screens 
to which I’m accustomed, and it tended to 
get lost when moving rapidly. However, 
you can use RISC OS’s global palette con¬ 
trol to improve matters somewhat by as¬ 
signing the cursor full-intensity white 
while dimming your applications’ back¬ 
grounds to a light gray. 

The optional Acom PC Emulator pro¬ 
gram creates what appears to be an ordi¬ 


nary DOS 3.3 session within a 
RISC OS window, and its fi¬ 
delity is good enough nowa¬ 
days to run Flight Simulator, 
Lotus 1-2-3, Sidekick Plus, and 
even Microsoft Windows. The 
snag is that even the nippy 
ARM processor takes a big hit 
when software-emulating an 
8086, Thus, DOS performance 
is at the level of a slow 286. 

However, you can run text- 
based DOS applications like 
word processors very well, and 
there are good cut-and-paste 
facilities between DOS and 
RISC OS; you can cut screens 
as either text or bit maps and 
paste them straight into RISC 
OS without the need to store 
an intermediate disk file. RISC 
OS can read and write DOS- 
format floppy disks. 

The A4 will appeal mainly to existing 
Archimedes users. It’s reasonably priced 
for its power when running RISC OS, but 
it would not be a sensible purchase mere¬ 
ly to run DOS. However, Apple’s support 
of the ARM processor may make Acom a 
company to watch, 

—Dick Pountain 


THE FACTS 


Acorn A4 

with 2 MB of RAM and a 2-MB 
floppy drive, about $2675 (£1399); 
with 4 MB of RAM, a 2-MB floppy 
drive, and a 60-MB hard drive, 
about$3225(£1699) 

Acom Computers 
Fulhoum Rd, 

Cherry Hinton 
Cambridge CBI 4JN 
UK. 

44-223-245200 
fax: 44-223-214382 

Acom Computers Canada, Inc. 

2851 John SL, Suite 2000 
Markham, Ontario, 

Canada L3R 5R7 
(416) 946-9461 
fax:(416)946-9462 
Circle 1199 on Inquiry Card* 
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Eastern Region -- 1989 
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What Comes 


Irttroducing New CA-Compete! 


Up to 12 
different 
dimensionsyou 
can navigate 
through with 
the click 
of a mouse * 

Use simple 
English -no 
column arrow 
references 
needed . 


Name and save 
multiple views* 
Look at up to 
12 at a time. 


Extra sheets 
availablefor 
custom reports 
and additional 
calculations. 


CA-pampcte! 0USPLAN1.MDL 


Fife £dit Formula Forma^ .Options Tools Window 



LPs |COs | 

Tapes USE 

Units 

■ II 19*4533 

23.537] 77. 

Price 

*175? %im\ 
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: $14 £3*4 j 143,543 j 

i?Ajr/\ *87. 


4 B6X 5932 


LPi 

40**? 

Mm 

Fjnmee 

Owls 

. 

2044 

nw 

Price 

$0.75 

$0 75 

$800 

Salts 

$14,624 

$16,008 

($1,384) 

Cost at Goads Sold 

$13*671 

$13,058 

$613 

Setting & Admin 

$1,462 

$021 

($458) 

Total Cost 

$15,134 

$14,878 

$!55 

Profits 

($503) 

$1,028 

($1,538) 


Units 

Price 

Cast erf Goods Sold 
Setting & Admm 
Total Cost 
Profits 

-► 


$48348 

$24*314 

$4355 

$28J68 

$11381 


$42,280 

$18,476 

$1074 

$23.54* 

$18,731 


$6.26* 
$5,831 
($ 21 *) 
$53 18 
$658 


Tapes 




Units 


23.5*7 


26100 (2.583) 


Global 

formulas you 
" can apply 
to a range 
of cells. 

Presentation - 
quality output 
m with fonts , 
borders, and 
shades. 

Looks like 
a spreadsheet 
. with standard 
commandsyou 
know, like cut, 
paste, copy, and 
annotate. 


Chosen “Best of 
1990” by PC 
Magazine* 



Welcome to the world of 
multi-dimensional model¬ 
ing & viewing* 

Unlike two-dimensional 
spreadsheets, CA-Compete! lets you 
model up to 12 different dimensions 
and navigate between them 
nSV., 3 1 instantly with the 

Curve Builder cllC^ Q f 3 nlOUSC. 

And CA-Competel™ 
speaks English too, 
so you can use rec- 



Aurtit riniL. 
(ji.iiat Seek**, 
pitta I 'lbitr 


ognizable names you define, like 
Sales, Units, Costs and Profit 
instead of 
cryptic col¬ 
umn and 
row refer¬ 
ences. For 
smarter 



decision¬ 
making 
there’s a 
broad range 
of powerful 
tools like 
Goal Seek, J f——-iMM] , 

Allocate, and Forecast, so you can 
perform extensive “what-is” and 
"what-if ” analyses. 

You can also trace the origin of 
any value with 

a quick, graphi- CA-Compete! 
cal Audit Trail 
Tool. 

CA-Compete! 
reads and writes 
Lotus® 1-2-3? 

Excel, dBasef 
ASCII and 


% 


CA-Compete! 



Script Files so you can work 
with all of your current files. 

1Ar A ^d with 

Windows 
Dynamic Data 
Exchange, you can 
link your data 
dynamically with 
any other Windows program. 

Call 1-800-CALL CA1 today to get 
a CA-Compete! 

Working Model. 

It’s your chance to 
get a free glimpse of 
the future. 

GomputbC 

/ASSOCIATES 

Software superior by design. 



©Computer Associates International, Inc., One Computer Associates Plaza. Islandia NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 






























































































NEWS 


FIRST IMPRESSIONS 


Ami Pro 3.0 Sets a New Standard 
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I 'm dating myself when 1 say 
that 1 remember when com¬ 
puter word processing meant 
putting plain ASCII text on the 
screen. To put it mildly, things 
have changed. Ami Pro 3,0, 
the latest entry in the explosive 
battle of Windows high-end 
word processing packages, ups 
the ante in the fight among the 
Big Three: Ami Pro, Microsoft 
Word for Windows 2.0, and 
WordPerfect for Windows, 

The line between word pro¬ 
cessing mid desktop publishing 
is fast becoming more and 
more blurry. Features in Ami 
Pro 3.0 are considerably more 
advanced than those found in 
true desktop publishing pack¬ 
ages just a year or so ago. 

Ami Pro 3,0 is certainly a major up¬ 
grade to version 2.0, which was introduced 
about a year ago. Some of the features 
(e.g., drag-and-drop text editing) are ob¬ 
viously reactions to the capabilities of 
Word for Windows 2,0, But Ami Pro goes 
beyond reactive design. It’s full of clever 
features that make your work easier and 
faster. 

My reaction to Ami Pro 3.0’s fast format 
ability was, “Why didn't anyone think of 
this before?’' Like many writers, I start by 
putting all the words down on the screen. 
I go back and worry about the look and 
feel later. With other packages, changing 
text attributes (e.g., bold and italic) or fonts 
is a multi step process of marking the text 
and using multiple menus or icons to 
choose the look and feel. With fast for¬ 
mat, all 1 need to do is point to some text 
and click on a key. Ami Pro “remembers” 
the format, I can then go anywhere else in 
the document, mark text, and instantly 
change it to match that earlier style. (If s a 
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lot faster to do than to explain.) 

One of the things I like best about Ami 
Pro 3.0 is that it comes preconfigured with 
loads of useful items. There are 55 style 
sheets, with predefined styles for every¬ 
thing from business letters to faxes to 
newsletters. Graphics haven't been for¬ 
gotten, either: There are over 100 pieces of 
predefined clip art that you can integrate 
into your documents. (You can, of course, 
import any graphical images.) 

It would take thousands of words to cov¬ 
er all the features in Ami Pro 3.0. There are 
the usual bells and whistles you’d expect in 
a high-end package, such as automatic 
envelope and label printing, checking the 
grammar and spelling, and an elegant and 
easy-to-use mail merge. Unique features 
include SmartClick, which uses the often- 
ignored right mouse button for quick de¬ 
scriptions and quick changes. There’s also 
Clean Screen, a nod toward Word Per feet 
users who like the minimum amount of 
distracting elements on the screen. 

Last but not least, I have to mention 


Smartlcons, the customizable 
icon sets that are available in 
all of Lotus's Windows pack¬ 
ages. The concept has been ex¬ 
tended in Ami Pro 3.0 with 
seven sets of icons that you can 
mix, match, and edit to your 
heart’s content. It’s a useful 
way to make your work go 
faster and smoother. 

Ami Pro 3.0 is a large pro¬ 
gram. Like Word for Windows 
2.0, it requires about 15 MB 
of hard disk space. There's also 
a laptop installation option that 
loads the minimum features in 
3,5 MB, 

Choosing among high-end 
Windows word processors is 
not easy. The competing pack¬ 
ages all have a core of similar features 
coupled with individual personalities. It’s 
like choosing among a Ford, a Chevy, and 
perhaps a Toyota. At the bottom line. Ami 
Pro 3.0 sets a new standard that the com¬ 
petitors will rush to match. 

—Stan Miastkowski 


THE FACTS 


Ami Pro 3*0 

$495 

Lotus Development Corp, 

Word Processing Division 

1000 Abernathy Rd, NE 

Building 400, Suite 1700 

Atlanta, GA 30328 

(800)831-9679 

(404) 391-001 1 

fax: (404) 698-7653 

Circle 1200 on Inquiry Card, 


New Gigabyte Drive Is Portable but Pricey 


T he old bromide that “programs expand 
to occupy existing storage” still holds 
true. For MacFolk working with digital 
video, 24-bit-deep high-resolution scanned 
images, complex artwork, or color desktop 
publishing, the huge tiles created by these 
applications easily overwhelm hard drives 
that hold several hundred megabytes. 
Worse, in many cases you can’t back up 
these files, even though you may need to 


transport them to a prepress house to cre¬ 
ate output. 

Storage Dimensions offers an elegant 
solution. Its new MacinStor MACB trans¬ 
portable SCSI hard drives provide high- 
capacity storage of 235 MB, 500 MB, and 
1 GB in a small, lightweight package. A 
3^-inch SCSI drive, power supply, cooling 
fan, SCSI ID selector switch, and dual 
SCSI connectors are packed into a svelte 


314 - by 5Va- by 8-inch housing that tips the 
scales at 43^ pounds. The company uses a 
high-performance DEC SCSI drive that 
has a 10-millisecond seek time, a 512-KB 
read/write cache, and platters that spin at 
5400 rpm to reduce latency. 

A version of these drives (called 2Fast) 
implements a complete SCSI-2 interface 
that achieves data transfer rates of up to 
10 MBps. Due to interface differences, the 
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)ptiquest 2000D 


15" Monitor 


rii m 


The 15-inch 
Optiquest 2000D 
has taken the lead 
and blown the 
competition right 
out of the water! 


With 1,024 x 768 
resolution at 72Hz 
refresh this flicker- 
free monitor, 
according to Byte 
Magazine, is “The 
performance leader” 

The award-winning 
2 GOOD has a 15-inch 
flat square screen 
with an edge-to- 
edge display. This 
results in 36-percem 
more viewing area. 

Along with the fine 0,28mm 
dot pitch, the 2Q00D boasts of 
Invar Shadow Mask technology. 
Now you can increase the brilliance 
and crispness of the image about 20 
percent. Packed with features, the 
Optiquest 2000D even has micro¬ 
processor-based digital controls with 
built-in memory for 124 custom and 
preset adjustments. 

When you think of high performance 
monitors, think of OpLiqtiesL We offer a 
full line of 14,15 and 17-inch non-inter¬ 
laced monitors at competitive prices. 

We r re taking the lead. Go to an autho¬ 
rized Optiquest reseller TODAY and you 11 
see what we mean. 


OPTIQUEST, INC. 

9830 Albums Ave M 
Santa Fe Springs, CA 90670 
Tel: (310) 948-1185 (800) 843-6784 
Fax: (310) 949-2231 

The Opticfuest 2000D meets Swedish 
MPfMf standards for ELF and VLF few 
radiation emissions. 

Aif products cmcf brar\d names <#r frrand namri u/ IfieJr vapUtnr CLmjtaFrliTi. 






... Optiquest 2000D 
is the overall 
performance leader.” 

Byte Magazine: May 1992 


OPTIi*U^& f 

The Non-interlaced Company 





NEWS 


FIRST IMPRESSIONS 



2Fast drives won't work with the Power- 
Book. 

T received a shipping version of the 
MacinStor l-GB transportable drive (the 
MACB-100QF) for evaluation. The drive 


comes with a SCSI cable* a disk format 
and partition application* a Control Panel 
for mounting and working with disk par¬ 
titions, two manuals, and a copy of Central 
Point Software's MacTooIs Deluxe disk 
utility software. 

How do you test a disk drive? You make 
it do all the things you demand of a drive. 
I started hy installing A/UX 3.0 from a 
Mac llci onto the MACB-1000F. The 
drive’s manual explains how to do this, 
hut I let the A/UX Installer application 
handle the job because it now supports 
third-party drives. Tire process went with¬ 
out a hitch, and although Installer used a 
default A/UX partition size of 160 MB, 
A/UX ran perfectly. 

Next, I reformatted the drive and used it 
as a shared volume on the Llci. 1 was able 
to set access rights without problems* and 
the drive immediately became the hold¬ 
ing tank for huge scan files created by 
BYTE staff projects. The drive was then 
put into temporary duty as an AppleShare 
volume on our AppleShare file server. No 
problems were encountered here, either, 
because AppleShare 3.0 relies on much of 
System 7.0’s features to function. 

I finally connected ihc MACB-100GF 
to a Power Book 170 with the appropriate 
SCSI cahle and was able to use files on 


the drive. Because the drive runs off ex¬ 
ternal power, you’ll need to be near an 
outlet to use it this way. 

The MacinStor’s one fault is its $5059 
price tag. Comparable 514-inch SCSI drives 
can be purchased for under $3000, How¬ 
ever. its small size and weight make it at¬ 
tractive to graphics professionals who need 
to carry megabytes of drawings, images, or 
magazine pages to a prepress shop for out¬ 
put on a color typesetter. If transporting 
huge amounts of data is a big issue with 
you, the MacinStor l-GB transportable 
drive h worth it, 

—Tom Thompson 


THE FACTS 


MacinStor 

MACB-23SF, $1679; MACB-50GF, 
$3129; MACB-1000F, $5059 

S lorage Di men sion s 
1656 McCarthy Blvd. 

Milpitas, CA 95035 
(408) 954-0710 
fax; (408)944-1200 
Circle 1201 on Inquiry Cord* 


NetOctopus 1.1 Manages Mac Network Resources and Software 
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H ere’s a network management 
product whose strange name 
accurately describes its function. 
NetOctopus 1.1 is a network re¬ 
source manager that lets a network 
administrator reach across an Ap¬ 
pleTalk network (both Local Talk 
and Ethernet) to manage the hard¬ 
ware and software resources of 
networked Macs. NetOctopus com¬ 
prises a single management appli¬ 
cation and an InfoReporter Control 
Panel module that's installed on 
every Mac. 

A network administrator uses the 
NetOctopus application to query a 
selected InfoReporter* which reports 
back the host Mac’s hardware and 
software configuration. You can 
gather file information (e.g*, names* 
creator, type, and version number) across 
the network and save it in a database for fu¬ 
ture reference. For example, you can query' 
a zone of Macs about their CPU type, disk 


space, and memory to decide whether to 
install System 7*0 on your network and 
how much additional hardware you must 
budget for if you do* 


New to version 1.1 of 
the software is support for 
System 7,0; a number of 
Apple events have been 
defined, so NetOctopus 
can be driven by other ap¬ 
plications (e.g„ UscrLand 
Software’s Frontier). Net¬ 
Octopus now' supports Ap¬ 
ple Installer scripts. Thus, 
software like drivers or 
System software (e,g. t 
Tune-Up) can lie installed 
across the network* You 
can remotely change the 
Mac’s printer selection, its 
owner name, or other user 
settings. NetOctopus is 
compatible with Apple- 
Talk Remote Access* so a 
network administrator can manage com¬ 
pany networks across the country - 
Finally, you can perform software au¬ 
diting with NetOctopus. You can specify 
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New!286!D0S-ExtenderVersion2.5 



When your reputation's 
at slake mmm 

We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Fhar Lap DOS-Extender, you know 
you’re getting industry-leading, 
market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders simply can’t 
measure up. Let Fhar Lap show you 
what a DOS extender should be. 

Build multi-megabyte DOS programs 
with Phar Lap's DOS-Extenders! 


Phar Lap Software: Chosen 10 to 1 over 
all other DOS extenders. Here's why: 


1 

Phar Lap DOS-Extender 

Vendor A 

VuudorB 

Maturity 

Over 5 years and 

Less than 

Brand 


1000 applications 

oyeor 

new 

Mrmrtnr UiuteJ 

Safe 

Dangerous 

Dangerous 

C-npoH*.* 

m5,XM5, 

VCR. DPMI 

XMS, DPMI 

XMS, VCPI 

Library Support 

Extensive list oF 

limited 

Limited 


32-hit libraries 

library support 

l ibrary support 

Documentation 

Extensive and detailed 

Limited 

Less rfvan 50 pages 



Shatter Hie 640K hairier and build 
multi-megabyte DOS applications. 



No more suffering with overlays 
or EMS. 


Other DOS extenders can let 
common programming errors cause 
system crashes. 


2861 DOS-Extender™ — it's never been se easy! With our 286!DOS-Extender and your 

Microsoft C/C++ , Borland C++ or Microsoft Fortran compiler, you've got all the tools you'll need to quickly and 
easily build multi-megabyte protected-mode applications — often by simply relinking without making source 
code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 
any DOS-based 80286,386,386SX, or i486 PC — without changing development tools! 286!DOS-Extender is 
also compatible with both Borland’s Turbo Debugger and Microsoft’s linker and CodeView debugger. 

3861 DOS-Extender™ — the ultimate in 32-bit power. 386IDOS-Extender turns DOS into a 

true 32-bit operating system with a flat, 32-bit address space, Your program can access all the memory 
available in the machine — up to 4 gigabytes! 386! DOS-Extender runs on any DOS-based 80386,386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM’s Interleaf Publisher. It 
is backed by a full complement of 32-bit languages, including C, C++, Fortran, Pascal, Ada and Assembler. 

With true 32-bit performance, you can finally build workstation-class applications for the PC. Pliar Software, Inc 

60 Aberdeen Avenue 



Trademark holder^: SSfilDOS-Eiftender™,386iDOSExtetider™ - Phar Lap Software, Me.; Interleaf Publisher™ - Interleaf, 
Inc.; Windows™ - Microsoft Carp.; DESQview™ - Quarterdeck Office Systems. Registered trademark holders: Phar Lap* 
- Fhar Lap Software, Inc.; AutoCAD'* - Autodesk, Inc.; Borland", Turbo Debugger 3 - Borland International, Inc.; IBM" - 
IBM Corporation; CodeView", Microsoft*, MSD0$ a - Microsoft Corp. 



Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 









The Colormate 



At NEC m make 
a full line of 

advanced monitors 
ideally suited to the 
Colormate family. 
The MuttiSync* 
4FGT SFG n and 
6FG~ alt deliver 
exceptional clarity 
and they att 
feature our 
amazing AccuColoC 
Control System. 


The more presentations you have to 
make, the more you need the NEC 
Colormate™ PS printer. Because the 
Colormate pays for itself in no time. 
Legally. For as little as 49<t a page. 
Imagine color on paper or transparencies 
at only a tenth of the cost of sending 
work out. And what’s more, at just 
$4,799 (MSRP), it’s the lowest priced 
PostScript" language printer on the market. 

The colors are as dazzling as the 
figures. Everything from soft pastels to 
brilliant primaries. And all Pantone’” 
approved. 300 dpi graphics means 
sharp, clear output. The Colormate PS 
integrates readily with any network, 

PC or Mac! Plus, it’s compatible with 
all popular graphics software. 

Imagine all the freedom and control 
creating presentations in house will 
give you. Last-minute changes can be 
made in minutes. Just think, for a 
few dollars you can have output that 
looks like a million bucks. 



CaC 


Computer* i 










PS pays for itself. 



Because ^ is the way you want to go. 

ZVitW 


Circle 734 on Inquiry Card 
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FIRST IMPRESSIONS 


how many legitimate copies of an appli¬ 
cation the company owns and let NetOc- 
topus perform a tally of the actual copies 
present on the network. You can load a 
listing file that contains the names and 
number of copies of all the company's reg¬ 
istered software before beginning an audit. 
If bogus copies are present, a network ad¬ 
ministrator can either delete the offending 
files (if this operation is allowed by the 
user's InfoReporter settings) or send the 
user a message to clean up his or her act. 

1 examined a beta release of NetOctopus 
1.1 on BYTE's Mac network. This net¬ 
work is composed of both Ethernet and 
LocalTalk cabling, two bridges, and sev¬ 
eral zones. You scan a zone and then select 
a Mac to examine by clicking on its name 
in the Workstations window. Double-click¬ 
ing on the Mac's name brings up a toolbar 
that lets you examine the system’s hard¬ 
ware, System software, SCSI peripherals. 


NuBus boards, parameter RAM, and more. 

The Apple script feature is a delight; I 
popped the System 7.0 Tune-Up 1.1.1 flop¬ 
py disk into my Mac Ilci, picked two new 
Macs on the network, and selected the In¬ 
staller Scripts command. The floppy disk 
whirred and a log window appeared, in¬ 
forming me which files were removed or 
updated. I issued a remote Restart com¬ 
mand to the two Macs, and the job was 
done. 

Some of NetOctopus’s file operations 
seem awkward; first you command a file 
search, and then you open a report win¬ 
dow. The reason for this order of events 
is that you often scan numerous Macs si¬ 
multaneously when gathering information 
for a software audit. Then you make a re¬ 
port from the collected data. This minor 
detail should be explained in Balloon Help, 
but it isn’t. However, once you get the 
hang of this, NetOctopus becomes a ca¬ 


pable tool for software inventory and con¬ 
trol. Network administrators who must 
manage both the Macs and the software 
they run should check out NetOctopus. 

—Tom Thompson 


THE FACTS 


NetOctopus 1.1 

$645 for 10 users; site licenses 
available; free upgrade to version 
1.0 owners 

MacVonk USA 
313 Iona Ave. 

Narbeth. PA 19072 
(215) 660-0606 
fax:(215)668-4360 
Circle 1202 on Inquiry Card. 


The Oxford English Dictionary Second Edition on CD-ROM 



L ONDON—The OxfordEn- 
glish Dictionary is the 
definitive reference guide to the 
English language. Unfortu¬ 
nately, the 20 huge volumes 
occupy over four feet of shelf 
space. Also, the set costs 
$3000. In 1987, Oxford Uni¬ 
versity Press (OUP) released a 
CD-ROM version of the OED, 
but it was based on the 12-vol¬ 
ume 1929 version. Thus, any 
words, quotes, or derivations 
that came after that date were 
not included. Nevertheless, 

BYTE found that version of the 
OED so useful that we pre¬ 
sented it with a 1989 Award of 
Distinction (see the January 1990 BYTE). 

The OED Second Edition on CD- 
ROM runs under Windows and is based 
on the second edition of the paper-based 
OED that was launched in 1989. Having 
said that, the CD-ROM actually contains 
the most up-to-date information available 
on OUP’s computer system, which in this 
case means late 1991. So the OED on CD- 
ROM is even more timely than the paper 
edition. 

The OED is a treasure of information 
about the English language. The actual 
word you are considering is only a small 
part of the information provided. A single 


word (called the head word ) will usually 
have a pronunciation, a part of speech, a 
list of variant forms, an etymology, a def¬ 
inition, a list of related head words, some 
phrases that use the word, and a vast num¬ 
ber of quotations showing how the word 
has been used through the decades. This 
means that the entry for a single word can 
be very large. For example, the word set 
has a 750-KB entry that runs to some 60 
pages in the paper edition. 

Before you even install the software, I 
suggest you read A User's Guide to the 
Oxford English Dictionary\ which explains 
in detail how each entry in the paper ver¬ 


sion is constructed. This short 
book is supplied with the OED 
on CD-ROM in addition to the 
CD itself and a software user’s 
manual. A Macintosh version 
of the CD-ROM is expected in 
early 1993. The amount of data 
and indexes crammed on the 
disc is now close to the abso¬ 
lute maximum at 640 MB. 

The beta version of the OED 
I tested still had no installation 
routine, and 1 simply copied 
the files from the floppy disk 
onto my hard disk. After load¬ 
ing Microsoft’s CD extension, 
you load Windows and launch 
the OED application. You are 
presented with a blank window with the 
usual array of menu titles across the top. 
The most obvious place to start is with a 
search, which gives you five alternatives: 
word, text, etymology, definition, and quo¬ 
tation. 

Selecting any of the searches presents a 
dialog box and a scrolling window con¬ 
taining all the entries for that data type in 
the dictionary. You can enter a word or 
phrase in the dialog box or jump to the 
scrolling window and interactively search 
the list by typing the first few letters of 
the word you want. I found the latter much 
more satisfying, because 1 could see when 
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Pick up the number one 
real-time operating system. 



And run with it. 


In today’s competitive market, it’s impor¬ 
tant to run with the best. And when it comes to 
real time, the iRMX operating system is the 
clear favorite. 

You see, iRMX has a 13-year track record 
for proven reliability. In fact, only DOS runs on 
more X86 systems. Now, iRMX for Windows 
provides the first real-time operating system with 
guaranteed response time that runs DOS and 
standard-mode Windows on the i386’“ and i486'“ 
architecture. That’s right, tme real time on a PC! 
iRMX for Windows brings more than just 


affordable hardware to real time. It also gives 
you a head start on development with access to 
the huge installed base of DOS applications and 
tools. In fact, you even have the option to run 
Windows” (including Windows 3.1). 

So take the first step, call (800) GET-iRMX 
(800-438-4769)’ and ask for Lit. Pack. #2A. And 
start running real time with your favorite DOS 
and Windows software. 

intel. 


♦Outside the U,S, A and Canada, PAX (503) 695-4633, 1992 Intel Corporation. iRMX is a registered trademark and. i336 and i436 are trademarks oflntel Corporation. 

tiRMX runs on IBM and Compaq compatible i386 and i486 based PCs. ft All other products shown or mentioned are trademarks or registered trademarks of their respective owners. 















































































































NEWS 


FIRST IMPRESSIONS 


an entry wasn’t listed rather than having 
the unhelpful 4 ‘No entries found” message 
returned. 

The results of any search are displayed 
as a scrolling list box, and you can select 
and view individual entries. There is a 
maximum of 8000 entries in a list box. If a 
search returns more than 8000 hits, it lists 
the first 8000 entries. You can paste search 
results into another Windows application 
or save them to disk. 

There are some 600,000 individual ref¬ 
erences to words on the CD-ROM, but the 
most fascinating feature is the database of 
2.5 million quotations. These quotations 
are included to show the usage of a par- 
tic ular word. The first quotation in any list 
can be considered the first published usage 
of the word. For example, looking up 
WYSIWYG reveals that BYTE has the first 
recorded usage of this acronym on page 
264 of the April 1982 issue. What follows 
is a lisi of subsequent uses in magazines 
and newspapers. 

The speed of a search is impressive 
when you consider the volume of data 
stored on the disk. Although timings are 
not final because this was a beta version, a 
search on the word paper returned 8157 
entries in 12 seconds; a failed search takes 
just 3.5 seconds to report that no entries 
were found. Multiple word searches take 


longer. Because optimization is used, how¬ 
ever, the least common word is searched 
for first, and subsequent words are 
searched only through the current hit list. 
For example, the phrase Library of 
Congress took 30 seconds to return a hand¬ 
ful of entries, with Congress being used 
as the first search word. 

Using Lhc dictionary interactively is 
good for ad hoc queries, but for a serious 
language researcher, the process of ac¬ 
cessing the information is just as important 
as the search results. Such users will want 
to take advantage of a query language that 
uses a SELECT statement to construct re¬ 
quests for information. The statements are 
easy to create, but for most people there is 
little point in doing this, because you can 
achieve most of what the query language 
docs interactively. 

My only reservation about this product 
is that it is addictive. While looking at it, I 
would quickly get sidetracked on an in¬ 
teresting reference. If you're self-disci¬ 
plined, this isn't a problem. However, if 
you’ve got time on your hands, the OED 
on CD-ROM provides excellent enter¬ 
tainment. Now. did 1 mention that Jimi 
Hendrix and Pink Floyd get only one entry 
each in the dictionary? Well, actually this 
leads to... 

—Andy Red fern 


THE FACTS 


Oxford English Dictionary 
Second Edition on CD-ROM 

$850 (£495) 

System veq tdrements: 

A 386 with 4 MB of RAM, 
Windows 3.0, and a CD-ROM 
drive w ith the Microsoft CD-ROM 
extension software (version 2,0 or 
higher). 

Electronic Publishing 
Oxford University Press 
Walton St. 

Oxford 

Oxfordshire OX2 6DP 

U.K. 

44-865-267979 
fax: 44-865-56646 

Electronic Publishing 
Oxford University Press 
200 Madison Ave. 

New York, NY KXJ16 
(212) 679-7300 
fax:(212)725-2972 
Circle 1203 on Inquiry Card. 


GammaFax MLCP-4/AEB: High-End Fax, Long-Range Potential 



I t's the latest in cutting-edge 
fax technology. Using your fax 
machine’s phone, you dial a 
number and hear i4 Welcome to 
XYZ Company's fax informa¬ 
tion service. For information on 
widgers, press 1. For...” The 
automated system leads you 
through a menu and instructs you 
to press “start” on your fax or 
hangs up to call back your de¬ 
vice. 

Such services are not new. 

What is relatively new r is Gam- 
maLink's GammaFax MLCP-4/AEB 
board. When coupled with a Dialogic mul¬ 
tiline voice communications system, it lets 
systems integrators create voice/fax re¬ 
sponse applications for multiple-line, si¬ 
multaneous access from a single PC slot. 
The MLCP-4 lists for $3995, but OEM 
volume discounts will be available. 

The voice-synthesis board I used was 


Dialogic’s $1150 Dialog/4 ID, which in¬ 
cludes a DOS development kit. This board 
supports up to four channels for dial-up 
or—for heavy-demand services using an 
additional adapier like Dialogic’s $2300 
DTI/124—a digital Tl line, (Heavy fax 
broadcasting applications without voice 
synthesis require a direct connection from 
the MLCP-4 to the Ti board.) Dialogic 


also offers a 12-channel version, 
and multiple GammaLink and 
Dialogic boards can be installed 
in a single system for as many 
as 24 channels. 

GammaLink was the first 
company to introduce fax hard¬ 
ware and software for the PC. It 
has now left behind the market's 
commodity-based low end to 
concentrate on high-end prod¬ 
ucts like the MLCP-4. Ibis prod¬ 
uct combines the features of the 
GammaFax CP network fax 
board with the AEB {Analog Expansion 
Bus) connection required for voice tele¬ 
phony. 

Each fax channel on the MLCP-4 has 
its own dedicated 16-MHz 80C188 pro¬ 
cessor and 512 KB of DRAM, which elim¬ 
inates the need to use interrupts or DMA. 
(All Dialog/41 D boards that you install 
will share an interrupt.) The host system 
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VALUE 



Omron's portable fax/modem 
weighs only 42 oz. 

Packed. 



When you decide to buy a portable Runs up to 12 hours ergonomically designed Impala™ fax/ 

on batteries. 


fax/modem, you may be surprised by 
everything else you need to buy, To get the 
fax/modem to actually work, you have to shop 
for additional expensive software* Why 

doesn't someone put everything you need 
in a single box? They have. The new 


modem from Omron gives you three top 
rated Windows and DOS software packages 
from Delrina and Bit* An AC adapter. Cables. 
Absolutely everything you need. In a single 
box. So why shop around when you can 
get over $300 of extra value free with Impala! 


omRon, 


Free CompuServe offer from Omron. Call for details. 

Call 1-800-362-4411 for the dealer nearest you. 


€ 1992 Omron Office Automation Products, Inc. Impaia is a trademark of 


A 


Omfkhm, Inc. Other protjixts are trademarks of their respective holdsis, 






Circle 200 on Inquiry Card. 













NEWS 


FIRST IMPRESSIONS 


recognizes the channels as I/O ports whose 
I/O-base addresses are set via four switch¬ 
es on the board. 

The 16-bit board itself offers no direct 
telephone interface; rather, it relies on the 
separately sold voice-synthesis board (or a 
T1 adapter) to handle calls. A P3 20-pin 
ribbon cable connects the MLCP-4 with 
the voice-synthesis hoard through their re¬ 
spective AEB connectors, and you must 
give the cable a twist to properly align the 
pins. Beyond this, the MLCP-4's refer¬ 
ence material and diagnostic programs (as 
well as those of the Dialogic board) prove 
sufficient to get the system up and run¬ 
ning. 

One necessary feature of the MLCP-4 is 
the CCITT Group 3 ECM (error-correc¬ 
tion mode), which guarantees error-free 
fax transmission when the recipient’s de¬ 
vice supports it. If your application uses 
callback, however, your fax-connect time 
per call (and the resulting phone bill) w ill 
be even higher because of all the error cor¬ 


recting going on. 

As with the standard GammaFax CP 
boards, you can use standard GammaFax 
applications like FAXM.EXE (the menu 
program) or the command-line GammaFax 
Command Language from DOS. You can 
run these from Windows 3.1 as well, and 
an OS/2 version should be available by 
the time you read this. But to develop ap¬ 
plications where a board like Dialogic’s 
will make fax requests to the MLCP-4“ 
or for automated fax broadcasting—the 
$995 GammaFax Programmer’s Interface 
is the ticket. Included as part of this DOS 
or OS/2 C-language GP1 is a library whose 
four basic commands directly correspond 
with Dialogic' s own API for control of the 
dispatcher, queue tile, image handling, and 
real-time voice/fax processing, 

GammaLink's GammaFax MLCP- 
4/AEB is a worthy entry into the market of 
shared and commercial fax applications, 
particularly in conjunction with a voice- 
synthesis botud oraTl board. Combined 


with the GPL the potential for custom de¬ 
velopment is already putting a new spin 
on information retrieval ■ 

—Ed Perratore 


THE FACTS 


GammaFax MLCP-4/AEB 

S3995 ($995 extra for GPr) 

System requ irements: 

MS-DOS 3.3 or 5.0 (not 4.x), 640 
KB of RAM, and 2.5 MB of free 
hard disk space. 

GammaLmk 

1314 Chesapeake Ter, 

Sunnyvale, CA 94089 

(408)744-1400 

fax:(408)744-1900 

Circle 1204 on Inquiry Card, 


RECfldViTtU PLUS 


RECOGNITA PLUS 

* has an accuracy rate of 99,9% on 
good quality originals, 

* is omnifont, pre-trained and 
trainable. 

■ supports over 70 A4 sized desktop 
scanner models and over 30 out¬ 
put text formats. 

* recognizes over 80 latin-based lan¬ 
guages, as well as Greek. 

* demands very little memory. 

* includes AUGE program adapted 
for the needs of the blind. 

Winner of 
the Silver at 
the software 
in Europe 
Competition 
CeBIT '92. 



FEEDS ON CHARACTERS 



With HP AccuPage support 


<S3 


SZKI Recognita Corp 

H-lOl 1 Budapest, Iskola ll 16. 

Letters: H -1251 Budapest, 
P.O.Box 55, Hungary 
Tel: 36-1/201 8452,36-1/201 -8925 
Fax.: 36-1/201-7607 


NEW! 

Recognita Plus 
Integration 
Development Toolkit 

With this toolkit, you, an 
application developer, can 
integrate OCR functions into the 
following applications: DOS T 
DOS Extender, Windows 3.0, 
3.1 1 OS/2 1.2, 2.0, SCO UNIX or 
INTERACTIVE UNIX SVR 3.2 
environments. 

The toolkit is a small object 
module you must link to your 
application. The module 
contains a dozen entry points 
(functions). With these you can 
reach all of Recognita* s 
features. 
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CSS/3 Complete Statistical System with over 1 .(HHJ presenta¬ 
tion-quality graphs My integrated with all procedures and on-screen 
graph customization ■ Tire largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 
techniques multi-way tables with banners; nonparametrics; dis¬ 
tribution fitting; multiple regression; general nonlinear estima¬ 
tion; bgit/probit analysis; genera! ANCiWA/MASCOVA; stepwise 
discriminant analysis; tog-linear analysis; factor analysis; duster 
analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability: survival analysis; time series modeling; fore¬ 
casting; kgs analysis; quality control; process analysis; experi¬ 
mental design (with Taguchi); and much more » Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system * Extensive data management 
facilities (powerful spreadsheet with formulas; relational merge; data 
verification; flexible programming language) ■ Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
fust few self-explanatory selections (CSS can he run without manual: 
Quick Start booklet explains all basic conventions) ■ Macros, batch/ 
commands also supported ■ All output displayed in Scmllsheets™ 
(dynamic tables with pop-up windows and instant graphs) * 
Extremely large analysis designs (e.g., correlation matrices up to 
32,000x31000) ■ Unlimited size of files: extended precision; 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications (ind Excel®, Lotus 5®, dEASE IV®, SPSS®) ■ 
Highest resolution output on practically all printers (inch HP, 
Postscript), plotters, recorders, typesetters* IBM compatibles, 640k 
or more ■ Price: S595, 

Quick CSS " Subset of CSS/3: all basic statistical modules 
(incl data management) and the full, presentation-quality graphics 
capabilities of CSS/3 * Price: $235, 

CSS:GRAPHICS A comprehensive graphicschart¬ 
ing system with data management* All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management* Hundreds 
of types of graphs ■ Interactive relation and interactive cross-sections 
of 3D graphs ■ Extensive selection of tools for graphical exploration 
of data; fitting; smoothing; spectral planes: overlaying; layered com¬ 
pressions; marked subsets* Unique multivariate (e.g., 4D) graphs* 
Facilities to custom-design new graphs and add litem permanently to 
menu ■ Import/export of graphs and data, IS formats ■ Optimized 
(menu/mouse) user Interface; even complex graphs require few 
keystrokes: all graphs on this page can be produced from raw data in 
less than 20 minutes ■ Macros, batch commands also supported ■ 
Unlimited size of lies ■ Highest resolution output on all hardware 
(see CSS/3) * IBM compatibles, f>4fik or more ■ CSS:(JRAPHICS is 
included in CSS'SIATISTICA (available separately for $495). 

M&gdfilc Manager Comprehensive analytic data 
base management system ■ Unlimited size of flies (up to 32,000 fields 
or 8 MB per record) * Megafile Manager is included in CSS/3 and 
CSS:STATIST!CA (separately: $295). 

CSS:STATISTICA ( fully integrated system that 
combines all the capabilities of CSS/3 and CSSiGRAPHICS into a single 
extremely comprehensive data analysis system ■ Price $795. 





Domestic sh/h $7 per product: iu-day money hack guarantee. 

Circle 165 for DOS. Circle 166 for MAC. 


StatSoft 


TM 


STATISTIC A/Mac " A CSS-crMUpalihle, comprehensive dan analysis 
and graphics system designed for the Macintosh • large selection of statistical 
methods fully integrated wiih presentation -quality graphics (ind EDA, multiplex^., a 
wide selection of interactively rotatable 3D graphs: MariJraw-styte tools! 
size of files ■ Exchanges data with Excel and otter s 

tuick CSS/Mac " A subset of SIATISnCA'Mac: all baste statistical 
modules and the hill, presentation-qualiiy graphics capabilities of SIATISTICA Mac ■ 
Price $295. 


2325 E. 13th St. * Hilaa, OK 74104 * (918) 583-4149 
Fox: (91 ej 583-4376 

Overseas Offices: StatSoft of Europe (Hamburg, FRO), ph: 040/4200347, fax: 040/4911310, StatSoft UK (London. UK), ph: 0462/462322, lax; 0462/482&55; StatSoft Pacific (IMelboume, Australia), 
ih: (03) 663 6580, Fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-Q737, Fax: 416-649-0918; Available From: CORPORATE SOFTWARE and other Authorized Representatives 
Vorldwide: Holiand: MAB Julsmg, 071-230410; France; Version US (1) 40590913; Sweden: AkadomiDafa 018-240035; Hungary; PSD Soft KFT 1&5-6a6&; Belgium; TEXMA 10 61 16 28; South Africa; 
>siris 12 663-4500; Japan: SOFEL Co. 03-3251 1195. 

:S5. CS-Sk'H, CSS:GRAPHlCS, Manager QvK+t CSS. STATISTIC*. SlalSofl. dBase IV, EJW Lotus. Mad>aw Macsntereh PosIscttI are trademsria of Ifreir respective oomparaes; £4*33 is a racpslefed iraiiemartc gl SPSS. int 























































































































Hauppauge announces an end 






Local bus graphics. For 
the absolute highest in 
Windows graphics 
performance, we’ve 
put our GUlacc 
(Graphical User Interface accelerator) 
right on the LocalBus. It includes the 
S3 graphics accelerator plus 1MByte of 
high speed Video RAM and a HiColor 
DAC The GUlacc runs at the CPU 
speed, giving you the highest perfor¬ 
mance graphics combination available 
anywhere! Run your favorite true- 
color paint or drawing program with 
super performance. 


All Hauppauge 
PC’s include: 


Avoid future shock with 
Hauppauge CPU modules 


Full throttle graphics. Designed by 
our engineers and built here in the 
U.S.A., our 486M PC’s are for Windows 
users who need more performance at 
an affordable price. And for users who 
have seen the dizzying change in tech¬ 
nology and don't w r ant to buy a new 
computer every two years. We know 
you don't w r ant to replace your com¬ 
puter every time a new' trend 
develops. 

Fly non-stop. New r generations of 
CPU’s and software are being intro¬ 


duced at a rapid pace, Hauppauge’s 
LocalBus PCs are designed to be 
upgraded in three ways: CPU upgrade, 
Module upgrade and Module addition: 


* Microsoft DOS 5.0 

* Microsoft Windows 3.1 

* Norton Desktop for 
Windows 2.0 

* Factory installed, 
ready to run software 
on hard disk with 
floppy disk backups 

* 30 day satisfaction 
guarantee 

* One year warranty 

* Unlimited technical 
support 


Microsoft* 

Windows.. 

COMPATIBLE 


=1 

D 

|R 


INORTOI 

DESKTOI 

FOR WINDOW 


Modular Local Bus 
PC’s from Hauppauge 
Computer Works 


Bust the bottleneck. 

pauge introduces its 
series: Modular, LocalBus 
designed for tomorrow's 
Windows applications 
...yet affordable today 
The 486M PC’s bust 
the 8-MHz I/O bot¬ 
tleneck by using a 
local bus with a 
direct connection from the Intel 486 
CPU chip to the graphics processor. 
There’s also up to 1 MByte of CPU 
cache RAM and lots of system memory 
(from 4MB to 64MBytes). Features 
you can afford today. Features you'll 
appreciate in die years ahead. 


CPU upgrade. Hauppauge 486M PCs 
are designed to accept any 486 CPU 
chip. Simply remove the old 486 from 
its L1F socket and replace it with a 
newer, faster CPU and you’re off and 
running w r ith die latest 486 processor 
power 

Module upgrade. As new genera¬ 
tions of CPU chips come to market, 
CPU upgrade will not always be possi¬ 
ble, The Hauppauge LocalBus is 
designed as a 64-bit bus to allow r 
upgrades to future CPU generations 
with maximum performance. 


Module 

addition. Wondering 
what future software might 
require of your hardware? Our 486M 
PC’s have a LocalBus slot for hardware 
accelerators diat can solve long-term 
software problems. 


The Modular LocalBus 
improves PC performance 


I rule marks: WirHtows, DOS: MicnjHifL Eorp.; Aum lAD: AiutMtcifk. Intel Inside. i-iISfe: Incd Coep-i Morion Dpritlup: Cyrp.: -iUfHJ, Win IXGt-'l a(t~. Hiuppaiiftc Cuinpuntr Wnrfu; IBM PC.- 2AM Carp.; S*:S3 Iil 






























to the Windows graphics jam 


I 

I 



50MHz 486M PC 

$2895 


4860 

CADstation 


Our dual processor 4860 CADstation 
is designed for specific, heavy-duty 
AutoCAD applications. We've packed 
it with both a 33MHz 486 processor 
for fast overall performance and an 
Intel i860 RISC accelerator to speed 
up AutoCAD and Autoshade, And 
you’ll get our 1152x900 24-bit per 
pixel local bus frame buffer for photo¬ 
realistic drawings, Dual monitor sup¬ 
port plus the Hauppauge GUlacc top 


Intel 486DX-33 CPU module 
128K cache, expandable to 1MB 
4MB RAM, expandable to 64MB 
130MB <l6msec cached IDE hard 
disk drive 

Ixical bus GUlacc with 1MB VRAM 
and Hi-color DAC 
14" Super VGA monitor 
1.2MB. 1,44MB floppy disk drives 
2 serial, 1 parallel 
Maxiswitch 101 keyboard 


Intel 486SX-20 CPU module 
128K cache, expandable to IMB 
4MB RAM, expandable to 64MB 
130MB <l6msec cached IDE hard 
disk drive 

Local bus GUlacc with 1MB VRAM 
and Hi-color DAC 
14" Super VGA monitor 
1.2MB, 1.44MB floppy disk drives 
2 serial, I parallel 
Maxiswitch 101 keyboard 


Full speed Intel 486DX-50 
CPU module 

128K cache, expandable to 1MB 
4MB RAM, expandable to 64MB 
130MB <l6msec cached IDE hard 
disk drive 

Local bus GUlacc with 1MB VRAM 
and Hi-co!or DAC 
14" Super VGA monitor 
1.2MB, 1,44MB floppy disk drives 
2 serial, 1 parallel 
Maxiswitch 101 keyboard 

Hauppauge! 


Hauppauge Direct 

91 Cabot Court 

Hauppauge, New York 11788-3706 

800 - 443-6284 

In New York: 516-434-1600 
Fax: 516-434-3198 


off feature list to make the 4860 CAD¬ 
station the world’s best PC for CAD! 

Hauppauge's specialty designed 
ADI/860 driver takes advantage of the 
i860 graphics capability for the best 
performance CAD system available. 
The ADi/860 is compatible with: 

* AutoCAD rel. 11 and rel. 12 

* Autoshade ver 2 

* 3D-Studio version 1 and 2 

Prices start at S6995. 


SX20MHZ 486M PC 

$2295 


33MHz 486M PC 

$2595 


Ml 
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SYSTEMS 


WHAT'S NEW • 


An Integrated 
System 

T he Austin Executive 
Package includes an 
Austin 486/50 ISA system, a 
210-MB hard drive, and 8 
MB of RAM. It also has an 
NEC4FG 15-inch noninter¬ 
laced flat-screen monitor, a 
Diamond Stealth VGA card 
with an S3 chip, and a Lex¬ 
mark keyboard. The Austin 
Executive is preloaded with 
DOS 5.0 and Windows 3.1. 
An upgrade package for most 
Austin computers includes 
the monitor, the keyboard, 
and the VGA card. 

P rice: A u s t i n E xecu Live 
Package, $3890; upgrade 
package, $1290. 

Contact; Austin Computer 
Systems, 10300 Metric Blvd., 
Austin, TX 78758, (512) 339- 
3500; fax (512) 454-1357. 
Circle 1271 on Inquiry Cord. 



Austin Computer Systems * Executive Package integrates 
high-performance components for number-crunching and 
g raphic \\ app i nation ,v. 


Notebook Travels 
with 486 Power 

T he Model T50 486Notc- 
Book, based on the 486¬ 
DX2 microprocessor, has 4 
MB of RAM, 2,5 MB of 
which is 25-ns, 32-bit CMOS 
RAM. Total RAM is expand¬ 
able to 10 MB. The 10-inch- 
diagonul, black-on-white, 
triple-supertwist VGA LCD 
has a resolution of 640 by 
480 pixels with 16 gray 


scales. The Model T50 in¬ 
cludes an 80- or I20-MB2M- 
ineh hard drive and an inter¬ 
nal battery. The 5-pound 
notebook is 1^ inches thick. 
Options include a battery 
pack and an internal 2400- 
bps data/send fax modem. 
Standard software on the ma¬ 
chine is DOS 5,0, LapLink 
Pro, and Battery Watch, 
Price: With an 80-MB hard 
drive, $5599; with a 120-MB 
hard drive, $5899. 

Contact; Note Book Com¬ 
puter Co„ 13100 Northwest 
Frwy., Suite 100, Houston, 



TX 77040, (713) 
939-0486; fax (713) 
939-1486. 

Circle 1272 
on Inquiry Cord. 


The 50-MHz 
Model T50 has an 
optional internal 
adapter for an 
external CRT 
monitor. 


Ethernet for 
Everyone 

A 386SX Ethernet work¬ 
station, the Lanco 320se 
runs at 20 MHz and has 2 MB 
of RAM (expandable to 8 
MB). The unit includes an 
integrated 512-KB silicon 
RAM disk (expandable to 
1,44 MB). Video consists of 
an ultra-VGA video interface 
that will support 1280- by 
1024-pixel 16-eolor resolu¬ 
tion or 1024- by 768-pixel 
256-color resolution, and 512 
KB of video RAM, expand¬ 
able to 1 MB on the mother¬ 
board. The machine also has 
an analog and TTL monitor 
interface. All circuitry in the 
6-pound machine is loaded 
on a single surface-mounted 
CPU board. 

The 320se has Ethernet 
lOBase-2, lOBase-5, and 
lOBase-T connectivity; a 
bidirectional parallel printer 
port; and dual asynchronous 
serial I/O ports. Its user- 
selectable remote or local 
boot capability lets the 


network administrator make 
immediate system upgrades 
and control changes from the 
server. Software drivers are 
included for all disk or net¬ 
work operating systems. 
Price: $1495. 

Contact: Lanco, Inc., 800 
West Airport Frwy., Suite 
1100, Irving, TX 75062, 
(214)438-4955; fax (214) 
438-157). 

Circle 1273 on Inquiry Cord. 


Versatility 
at the High End 

T he full-size Dasher II- 
486/33LE EISA PC can 
be a NetWare LAN server or 
run Unix as a multiuser sys¬ 
tem. Connected to an Aviion 
server, the unit becomes a 
workstation; it also works as 
a single-user system. 
Expandable to a 50-MHz 
unit via an exchange of 
motherboards, the system's 
basic configuration consists 
of a 33-MHz CPU, 4 MB of 
RAM (expandable to 28 MB 
via SIMMs and to 60 MB via 
a board), a 1.44-MB or 1.2- 
MB (loppy drive, and a Super 
VGA card with I MB of 
video R AM that supports up 
to 1024- by 768-pixel resolu¬ 
tion in 256 colors. The ma¬ 
chine is designed to support 
Intel's 33-/66-Mllz micro¬ 
processor when it becomes 
available. 

The Dasher II-486/33LE 
includes five available 32-bit 
EISA bus-mastering slots and 
four hail-height drive bays. 
You can configure three of 
the drive bays with a second 
floppy drive and as many as 
three hard drives, for a maxi¬ 
mum of 1.5 GB of storage. 
The unit ships with DOS 5.0 
and Windows 3.1. Optional 
128-KB direct-mapped cache 
memory is available. 

Price: $4095. 

Contact: Data General Corp., 
3400 Computer Dr., Westbor- 
ough, MA 01590, (800) 328- 
2436 or (508) 366-8911. 

Circle 1274 on Inquiry Card. 
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3 GB of 

Optical Storage 

T he HyperSpace Shuttle 
for SGI, based on the 
HyperSpace rewritable opti¬ 
cal drive, is a plug-and-play 
desktop library for Silicon 
Graphics workstations. Able 
to handle up to five 600-MB 
cartridges in its magazine, the 
Shuttle’s on-line storage 
capacity is 3 GB. 

The 3600-rpm HyperSpace 
drive in the Shuttle has a 1- 
MBps sustained data transfer 
rate, an average access time 
of 37 ms, and an average seek 
time of 28 ms. The optical 
cartridges are compatible 
with other ISO-standard opti¬ 
cal-drive products. The Hy¬ 
perSpace Shuttle is targeted 
at data-in tensive graphics 
environments, such as CAD/ 
CAM, animation, and 
imaging. 

Price: $9990. 

Contact: Ricoh File Products 
Division, Ricoh Corp., 3001 
Orchard Pkwy., San Jose, CA 
95134, (408) 432-8800; fax 
(408) 943-9364. 

Circle 1275 on Inquiry Card. 


PostScript 
Color Printing 

O ccupying less desk space 
than a laser printer, the 
Personal ColorPoint PS ther¬ 
mal printer offers a resolution 
of 300 dpi with 16,7 million 
colors. The printer lets you 
produce three- or four-color 
and monochrome images on 
paper or film. 

The Personal ColorPoint 
PS provides full PostScript 
compatibility, supports 
HPGL (Hewlett-Packard 
Graphics Language) 7475A 
emulation, and provides 39- 
font Apple LaserWriter TI 
emulation with bit map 
smoothing. 

Standard interfaces include 
serial, parallel, and Apple- 
Talk. An optional video inter¬ 
face allows high-speed image 




Portable 


Floptical Drive 


The HyperSpace Shuttle for SGI allows data access across 
heterogeneous Unix networks , 


capture, and you can store ad¬ 
ditional fonts on an external 
hard drive via an optional 
SCSI connector. The printer 
lets you increase the buffer 
memory size from the stan¬ 
dard 6 MB to 22 MB. 

The Personal ColorPoint 
PS also features linear Pan¬ 
tone color matching. Soft¬ 
ware drivers are included for 
Windows 3,0 and Mac OS 
environments. 

Price: About $7622 (£3995). 
Contact: Ambitron Ltd., 13 
T he Paddock, Ham bridge 
Rd., Newbury, Berkshire 
RG15 5TQ, UK., 44-635- 
36555; fax 44-635-32055, 
Circle 1276 on Inquiry Card. 


Projections 
in Color 

C olorWorks LCD projec¬ 
tion panels from Proxima 
use color-stripe filters with a 
passive-array LCD for high- 
quality color and light 
weight. The color-stripe filter 
technology, which permits all 
three color filters to be placed 
on one panel, enables the 
panels to project up to 24,389 


colors with a contrast ratio of 
20 to 1 and a resolution of 
640 by 480 pixels. 

With ColorWorks panels, 
you can add brilliant satu¬ 
rated color to charts, graph¬ 
ics, spreadsheets, and text. As 
a dynamic medium, Color- 
Works lets you incorporate 
special effects and limited 
animation in your work. 

The entry-level 9-inch- 
diagonal A502C and 11 - inch- 
diagonal A522C ColorWorks 
panels are compatible with 
PCs, Macs, and Apple IIs. 
The panels have a full-duplex 
serial port and come with 
wireless remote control and 
cabling needed for high- 
impact VGA and Mac II 
presentations. The A522C 
includes presentation utility 
software and additional 
cabling. Both panels are 
compatible wiLh 
Proxima’s Cy¬ 
clops interactive 
pointer system. 

Price: A502C, 

$3995; A522C, 

$4995. 

Contact: Proxima 
Corp., 6610 Nancy 
Ridge Dr., San 
Diego, CA 92121, 

(619) 457-5500; 
fax (619) 457-9647. 


F lopliPak 21, a 3^-ineh 
21-MB floptical drive, 
weighs less than 2 pounds for 
easy transportability. The 
SCSI device, which measures 
1 by 9 by 5 inches, accesses 
its power through the floppy 
drive port of your Mac, The 
FloptiPak 21 uses optical ser¬ 
vo track positioning and mag¬ 
netic read/write technologies 
to achieve a density of 1245 
tracks per inch. The drive 
reads and writes to standard 
1.44-MB floppy disks for 
Macs and PCs and to 720-KB 
floppy disks for PCs. 

Price: $699; media, $49. 
Contact: Mass Microsys¬ 
tems, Inc., 810 West Maude 
Ave., Sunnyvale, CA 94086, 
(408) 522-1200; fax (408) 
733-5499. 

Circle 1278 on Inquiry Card. 


Computer-to- 
TV Link 

T V Link connects any 
VGA-equipped computer 
to a TV, TV monitor, or 
video projector. Able to dis¬ 
play at resolutions of up to 
640 by 480 pixels, the 3- 
pound unit has NTSC com¬ 
posite and S-Video outputs. 
Price: $1165. 

Contact: KDI Corp., 3975 
McMann Rd., Cincinnati, OH 
45245,(513)943-2000. 

Circle 1 314 an Inquiry Card. 


Circle 1277 77te ColorWorks panel projects true 

on Inquiry Card. color economically . 
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Desktop Video 
Publishing 

V ideo Vision brings video 
publishing to your desk¬ 
top* The interface card con¬ 
tains built-in video input, 
video output, 24-bit graphics 
display capabilities, compre¬ 
hensive software controls, 
and an external connector 
panel for video and audio 
connections* The integration 
of these capabilities lets you 
implement an idea in a num¬ 
ber of different ways, such 
as in interactive on-screen 
demonstrations and as slides. 
The Mac-compatible card 
also allows you to input and 
output analog and digital 
video. 

A built-in encoder provides 
flicker-free images directly to 
videotape and has on-board 
i ntern ati on a I -standard s -c on - 
version capabilities. Instanta¬ 
neous variable window resiz¬ 
ing without loss of resolution 
lets you display video at reso¬ 
lutions of up to 768 by 576 
pixels* The card is bundled 
with Diva's VideoShop and 
MacroMedia’s Action. 

Price: $2399. 

Contact: Radius. Inc., 1710 
Fortune Dr., San Jose, CA 
95131,(408)434-1010; fax 
(408) 434-0770. 

Circle 1279 on Inquiry Cord. 


Graphics Fly 
In True Color 

Two boards follow different 
paths to fast graphics in true 
color. 

A 32-bit graphics copro¬ 
cessor board. Number 
Nine Computer's #9GXiTC 
supports the display of 16.7 
million colors at resolutions 
as high as 1024 by 768 pix¬ 
els. The board also creates a 
virtual workspace that sup¬ 
ports 65,000 colors at resolu¬ 
tions of 1152 by 870 pixels 
and 1280 by 1024 pixels, in 
the virtual area* you can open 
multiple applications at the 
same time. 

The card’s HawkEye Fea¬ 
ture Set offers unique capa¬ 
bilities. HawkEye Zoom lets 
you instantly magnify your 
entire screen by two, four, 


eight, or 16 times by pressing 
a hot key or a mouse button. 
Haw kEye Chameleon Cursor 
lets you change the color of 
the cursor by clicking on an 
icon and selecting a color 
from a pop-up menu. Hawk- 
Eye Resolution Exchange lets 
you click on an icon to select 
the desired resolution and 
number of colors you want to 
display; the Resolution Ex¬ 
change changes the resolu¬ 
tion, reboots your computer, 
and returns you Lo Windows. 
Price: $2295* 

Contact: Number Nine Com¬ 
puter Corp*, 18 Hartwell 
Ave., Lexington, MA 02173, 
(617)674-0009; fax (617) 
674-2919* 

Circle 1 280 on Inquiry Card, 

V ideo Dynamics' 

XTC/2QG0 24-bit graph¬ 
ics display adapter for PCs 
supports 2 MB of VRAM 
(video RAM), allowing dis¬ 
plays of up to 256 colors at 
1280- by 1024-pi xel resolu¬ 
tion. The board supports up 
to 65,536 colors at 800- by 
600-pixel resolution, and up 
to 16,7 million colors at 640- 
by 480-pixel resolution. 

The XTC/2000’s hard- 
ware-accelerated graphics 
coprocessor speeds up critical 
graphics functions to more 
than 10 times the speed of 
standard Super VGA, ac¬ 
cording to Video Dynamics, 
Drivers on the board include 
support for AutoCAD, 
Windows 3.1, GEM, X Win¬ 
dow System XI1.5, Lotus 


1 -2-3, Ventura Publisher, and 
WordPerfect. 

Price; With I MB of VRAM* 
$399; with 2 MB of VRAM, 
$499. 

Contact: Video Dynamics, 
Inc., 1550 Bryant St„ San 
Francisco, CA 94103, (800) 
243-3527 or (415) 863-3023; 
fax (415) 863-2979. 

Circle 1281 on Inquiry Card. 


Upgradable CPU 
Cartridges 

T he i486DX/50 and 
386DX/40 upgradable 
CPU cartridges from Positive 
can be used in any of Posi¬ 
tive's CPU-upgradable sys¬ 
tems. The 486DX/50 is based 
on the 486DX microproces¬ 
sor for high speed and power. 
The 386DX/40 has a math 
coprocessor and a built-in 
RAM cache. 

Price: 486DX/50, $1499*99; 
386DX/40, $599. 

Contact: Positive Corp., 405 
Science Dr.* Moorpark, CA 
93021, (805) 523-0340* 

Circle 1282 on Inquiry Card* 


Boost Your 
IBM AT 

B ased on AT&T’s 

DSP32C digital-signai- 
processing CPU* the DSP32C 
board provides your IBM AT 
with 25 MFLOPS of comput¬ 
ing power. The board com¬ 
bines a 50-MHz version of 
the 32-bit DSP with 640 KB 
of 35-ns wait-state sialic 
RAM and a 32-bit bidirec¬ 
tional parallel port, which 
runs at full processor speed. 
The AT's bus can make 
memory transfers while the 
DSP32C is executing. 

Price: About $2862 (£1500). 
Contact: Neural Computer 
Sciences, Unit 3, Lulworth 
Business Centre, Nutwood 
Way, Totton, Southampton 
S04 3WW, U.K*, 44-703- 
667775; fax 44-703-663730, 

Circle 1315 on Inquiry Card. 



The #9GXiTC 
(top) and the 
XTC/2000 
(bottom) offer 
two approaches 
to colorize 
high-resolution 
displays. 
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Try stuffing these 
into a laptop. 



Laptops have their place, but for mission* 
' critical applications requiring seri¬ 
ous expansion, workstation power, 
CRT-quality screens or toolbox 
ruggedness, get a RA.C.™ 
(Portable Add-In Computer). 
P r MASSIVE EXPANSION. Nobody 
gives you more expansion possibili¬ 
ties then Dolch. In an 18 pound package a Doleh RA.C 
has room for up to five full-size EISA/ISA add-in cards. 
You can add up to 32 MB RAM, 1 GB HDD, and any 
combination of drives, CD-ROM, removable HD, stream¬ 
ing tape, and more. ¥ EXTREME POWER. Dolch RAC. 
systems have been rated “the fastest portables on the 
market" since 1987, and have won more Editor’s Choice 
awards then any other product in its category. Computer 
Reseller News calls the 486-50E “a dream machine . . . 
one of the most powerful PCs of any kind ” P, A.C. systems 
are based on 386SX and OX, and 486 CPUs up to 50MHz, 
delivering as much as 22 MIPs. ¥ DAZZLING DISPLAYS. 
“Breathtaking . , . Dolch’s heart-stopping TFT Color 
Display produces vibrant colors and sharp images vir¬ 
tually on par with those seen on desktop VGA monitors" 
reports PC Computing . ¥ MIL RUGGEDNESS. Every 
RAC. is as tough as it is pow¬ 
erful. Certified under MIL Std. 

8 IOC Dolch provides true mission 
critical reliability. “. . . it simply 
outclasses its competitors and it 
is sturdy and solid . . ” says 
PC Magazine. ¥ GET THE FULL STORY 
Call 1J00.53S.7506. In Canada 1.800.561,4527. 




Dolch. 


POWER PORTABLE ADD-VANTAGE 

DOLCH COMPUTER SYSTEMS' 312 TURQUOISE STREET • MILPITAS • CALIFORNIA 95035 ■ USA 

Ifli nn Ilirtiliru Tnrrl 








WHAT'S NEW 


NEWS 


• OTHER HARDWARE 


Bidirectional 
Data Mover 

D esigned around Tran tor’s 
P3C ASIC chip, the 
T348 Mini SC SI Plus parallel- 
lo-SCSI host adapter enables 
you 10 move full 8-bit data 
blocks in both directions be¬ 
tween the host computer and 
SCSI devices connected to 
the parallel port without los¬ 
ing the use of your printer. 
Transfer speed is similiar in 
both directions. 

The portion of the adapter 
that contains the active cir¬ 
cuitry is adjacent to the SCSI 
device, eliminating the need 
for a separate SCSI cable. 

The adapter is particularly 
suitable for use with CD- 
ROMs, according to Tranter. 
Price: $229. 

Contact: Trantor Systems, 
Ltd., 5415 Randall Place, 
Fremont, CA 94538, (510) 
770-1400; fax (510) 770- 
9910, 

Circle 1283 on Inquiry Card. 


Sonic Digitizer 

W ith the GP-10 Sonic 
Digitizer, you can digi¬ 
tize blueprints, drawings, 
maps, x-rays, film, and pro¬ 
jected images without using a 
tablet. The single-piece unit 
lets you choose from eight 
output formats or program it 
for your own output; it has an 
on-screen menu for formal 
selection via a one-time ini¬ 
tialization. The digitizer ts 
compatible with PCs and 
Macs, as well as with major 
software packages. 

Price: $1775. ^ 

Contact: Science Acces¬ 
sories Corp** 200 Watson 
Blvd., Stratford, CT 06497, 
(203) 386-9978; fax (203) 
381-927(1 

Circle 1284 on Inquiry Card. 



The Mini SCSI Plus connects CD-ROM and SCSI devices 
to la props. 


Keep Your 
CPU Cool 

commercial heal sink 
and miniature fan combi¬ 
nation, the CPU Kooler com¬ 
plies with Intel’s temperature 
specification for housing its 
486 processors, providing an 
internal environment of from 
32° to 185°F measured at the 
lop center of the ceramic pin- 
grid array. Available in sever¬ 
al heights to fit different cabi¬ 
nets, the CPU Kooler comes 
with a 12-V motor that con¬ 
nects to a floppy drive cable* 
Price: $39.95, 

Contact: PCuhid Computer 
Technology, 6705 Silver- 
thome Cir., Sacramento, CA 
95842, (916)338-1338. 

Circle 1 285 on Inquiry Card. 


Fast Printing 

K ansai’s high-speed print¬ 
er buffers feature a DMA 
architecture on all I/O ports, 
achieving buffering through¬ 
put of up to 300 KBps. The 
EDB-30 (three ports), EDB- 
40 (four ports), and EDB-50 
(five ports) buffers allow 
printers to receive data as fast 
as CPUs and bus architec¬ 
tures can transmit it. The 
buffers are available with l, 

2, 4* 8, or 12 MB of SIMM 
memory installed. You can 
daisy-chain multiple buffers. 


which don't require special 
software or drivers, the com¬ 
pany says. 

Price: $599 and up. 

Contact: Kansai Electric 
USA, 2005 Hamilton Ave., 
Suite 220, San Jose, CA 
95125,(800) 733-3374 or 
(408) 377-7062; fax (408) 
377-7085, 

Circle 1287 on Inquiry Card. 


Virus Hunter 

V ersion 2.0 of the PC Rx 
Antivirus uses a binary 
searching method that scans 
two to three times faster than 
the previous version in DOS 
and W indows to detect more 
than 1650 viruses. The pro¬ 
gram's pattern-independent 
TSR virus filter monitors sus¬ 
picious programs for nine 
virus behaviors. 

In Windows, PC Rx 2*0 
lets you continue working 
while it scans in the back¬ 
ground. This scanning re¬ 
duces the PC Rx scanning 
meter to an on-screen icon, 
letting you view the progress. 
If PC Rx finds a virus, a 
scrollable Virus Found List 
pops up that gives you the 
option of clicking on one or 
a group of infected files and 
instructing the program to 
delete or rename the files or 



clean the virus. 

Price: $69. 

Contact: Trend Micro De¬ 
vices, Inc., 2421 West 205th 
St.* Suite D-100, Torrance, 
CA 9050 L (800) 228-5651 or 
(310) 782-8190: fax (310) 
328-5892* 

Circle 1286 on Inquiry Card. 


Power 

Protector 

A computer and modem 
surge-protector strip, the 
EG556TC from Intennatic 
continuously monitors the 
incoming power line for a 
surge or spike. The unit re¬ 
sponds w ithin a nanosecond 
to absorb any overload while 
allowing normal voltage to 
continue to pass through the 
line. After the power returns 
, to normal, the surge strip 
automatically resets to moni¬ 
toring mode* 

Price: $36.95. 

Contact: Intermatic, Inc.. Li¬ 
te rm at ic Plaza, Spring Grove, 
IL 60081, (815)675-2321. 

Circle 1317 on Inquiry Cord, 


Font Card 
for Okidata 
Printers 

T he TurboCard font card 
from UDP Data Products 
expands the usefulness of the 
Okidata 400/800 series of 
LED printers* The card pro¬ 
vides Swiss and Dutch equiv¬ 
alent fonts, as well as the 
company's interpretation of 
typefaces such as Dom Casu¬ 
al, Copperplate, Old English* 
Brush, and Copper Black. 
Compatible with Windows 
3*1, the TurboCard includes 
drivers for popular word pro¬ 
cessing packages* 

Price: $249. 

Contact: LFDP Data Prod¬ 
ucts, 2908 Oregon Court, 
Building 1-2, Torrance, CA 
90503, (800) 888-4413 or 
(310) 782-9800. 

Circle 1316 on Inquiry Cord, 
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COMPACT 14" ViewSonic 5E 


The 

Monitor 

for 

Windows 

The ViewSonic 7 was the original, "Big Screen for 
Windows” monitor. Here's what some editors said 
about it: 

Byte (May 1992) The ViewSonic 7gets our 

mte as the best overall monitor 7 

Windows Magazine (May 1992) "... The 
ViewSonic 7 is the best value in the test7 

Infowortd (Sept 1991) "The ViewSonic 7 
captured the top spot in our tests' 

Introducing the NEW 
14” ViewSonic 5E and 
15” ViewSonic 6FS. 

The best of all worlds... ideal Windows’ monitors to fit 
the size and budget requirements of every customer. 

Now you have a choice. 

These three great non-interlaced monitors have a lot 
in common, including minimum resolution of 1,024 
x 768 at 72Hz refresh up to 1,280 x 1,024 non-inter¬ 
laced. That's flicker-free! Plus they're multi-frequency 
and have a non-glare screen. 

The two larger monitors both have a fiat square 
screen and micmprocessor-based memory with 
programmable preset modes for screen adjustments. 
And, for a safer environment, they are MPR-U certi¬ 
fied for low radiation. 

If you're particular about which monitor is best for 
Windows, make it a ViewSonic You get a choice... of 
size and price range along with the excellent 
ViewSonic quality and reputation. 

ViewSonic® 

20480 E. Business Parkway 
Walnut, a 91789 
(714) 869-7976 (800) 888-8583 
FAX (714) 869-7958 

Ail products and brand name* arc trademarks of thar respective companies, 

Circle 181 on Inquiry Cord (RESELLERS; 182). 
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3. Phenomenal 3D rendering 
Capabilities that used to come only 
with AutoShade* are now built into 
AutoCAD* Release 12. And hidden line 
removal is up to 100 times [aster 

4. AutoCAD SQL Extension (ASE) 
allows you to access data in standard 
database management systems via 
SQL. ASE provides commands for ma¬ 
nipulating external nongraphic data 
and linking it to graphic entities in 
AutoCAD drawings. 

5. Region Modeler creates intel¬ 
ligent 2D models Allows you to quickly 
create 2D shapes with holes and com¬ 
plex boundaries Automatically finds 
area, perimeter and inertial properties 
of a region 

6. Automatic timed save at user- 
selected intervals. 

7. Now you can use PostScript* 
typefaces in AutoCAD drawings 

8. You can also import PostScript 
hies into AutoCAD, and plot them. 

9. New boundary polygon com¬ 
mand surrounds an area with a dosed 
polyline automatically 

10 New Fence or Polygpn window 
crossing selection feature speeds selec¬ 
tion of entities in dense and complex 
areas of drawings 

11 No Main Menu! You now enter 
directly into the AutoCAD drawing edi¬ 
tor, where you can perform standard 
file handling and configuration opera¬ 
tions, as well as work on your drawing. 

12. Dramatically improved entity 
selection speed in large drawings 

13 Nested entity dimensioning. 
Entities within blocks or external ref¬ 
erences are now easily dimensioned. 


14 Locked layers feature prevents 
accidental modi ft cat ion of drawing 
data. 

15. PostScript output feature lets 
you enhance AutoCAD drawings by 
using PostScript-compatible imaging 
programs. 

16. Release 12 and Release 11 draw¬ 
ings are forward and backward 
compatible. 

17 Support for 255 individual pen 
widths for laser and electrostatic 
plotters. 

18. You can ploi without leaving the 
drawing editor. (And without losing the 
UNDO file 3 

19 Now you can import TIFT; GIF 
and PCX raster images into your 
drawing. 

20 Grip Edit feature allows interac¬ 
tive editing of selected entities without 
running a command. 

21. PickFirst feature lets you select 
entities prior to executing a command 

22. Improved external references 
You can attach, reload or bind Xrel hies 
while the “master" is being edited, 

23. Enhanced hatching Automati¬ 
cally hatch bounded areas with a single 
pick. 

24 New continuous polyline line- 
types facilitate contour mapping and 
other applications. 

25. Programmable dialog boxes can 
be customized for your particular 
working environment or by third-party 
application developers 

26. AutoCAD^ new integrated cal¬ 
culator performs calculations based on 


existing geometry and includes exten¬ 
sive algebraic and geometric functions 

27 New ALIGN command lets you 
move and rotate entities in 2D or 3D. 

28. 3D ROTATE command rotates 
entities about an arbitrary 3D axis 

29. 3D MIRROR command mirrors 
entities on an arbitrary 3D plane. 

30. CHANGE command enhance¬ 
ments simplify entity property modifi¬ 
cations, Such as elevation, color, layer, 
linetype and thickness. 

31. Advanced, multipoint tablet cal¬ 
ibration allows compensation for map 
projections or stretched drawings, 

32. Platform-independent menus 
and dialog boxes that follow operat¬ 
ing system standards. So AutoCAD 
works like other programs on your 
computer. 

33 An improved graphical in¬ 
terface makes the power of AutoCAD 
more accessible to everyone. 

34. Cascading pull-down menus 
that put more power at your hpgertips. 

35. Pop-up menus at the cursor 
location Tor often-used items, 

36. Screen menu is automatically 
updated to reflect the currently run¬ 
ning command, 

37 Shift and Control key combina¬ 
tions allow you to invoke more com¬ 
mands with your mouse and digitizer 
buttons. 

38. Single mouse dick-and-rdeasc 
action for selecting pull-down menus. 

39. Automatic Drawing Conversion 
Ml support for any drawing created by 
any version of AutoCAD, 


40. Enhanced CONFIG command 
allows for configuring AutoCAD from 
the drawing editor. 

41. New dialog boxes give you con¬ 
trol of dimension variables and styles, 

42. Dimension dragging feature 
provides visual feedback while creating 
dimensions. 

43 RECTANGLE command now 
allows you to create a rectangle with 
just two screen picks. 

44 Enhanced Write Block com¬ 
mand helps developers maintain 
"smart" drawings (entity handles). 

45 Enhanced command transpar¬ 
ency lets more commands be used 
inside other commands. 

46 Transparent 'Object Filters” dia¬ 
log box allows more flexible definition 
of selection sets. 

47. ZOOM Window is now the 
default 

48. DXFIX utility reads R12 DXF" 
files and translates them into R10 files. 

49 New COMPILE command com¬ 
piles shape files, font files and Type I 
PostScript fonts. 

50. Now you can fill closed poly¬ 
lines with PostScript patterns for ex¬ 
tremely high-quality output 

51. Network users can view and 
plot AutoCAD drawings without using 
server authorization. 

52. Database-specific drivers link 
AutoCAD and external nongraphic 
databases, such as dBase* Paradox® 
Oracle* and others. 

53. Create New Drawing command 
now allows you to stan with an unnamed 






drawing or specify a prototype drawing 

54, OPEN command presents 
u Open File' dialog box to simplify load' 
ing of existing drawings. 

55 SAVE AS command now changes 
the current drawing name to new name 
specified. 

56. END and QUIT commands 
prompt you for a file name when 
exiting an unnamed drawing, to pre¬ 
vent you from losing data. 

57 Several AutoLISP* enhance¬ 
ments, including much faster loading of 
LISP routines. 

58. A wide range of new and en¬ 
hanced system variables, especially 
created for the power user. 

59. DD Modify command allows for 
interactive editing of entity parameters. 

60. New Units Control dialog box 
show's alt umts> angles and direction 
values on-screen as well as precision 
settings. 

61 New special context-sensitive 
help dialog boxes allow you to browse 
through available help files. 

62 New View Control dialog box 
allows selecting with a pick instead of 
typing in view name. 

63, You can plot AutoCAD drawings 
as bit map files in FCp TIFF* T6A and 
GIF formats. You can even automati¬ 
cally FAX your drawings to a subcon¬ 
tractor or client. 

64. 24-biL true color rendering is 
supported by appropriate hardware. 


65 PostScript files can be brought 
in as outlines or fully rendered images 

66 Modify Entity dialog box en¬ 
ables you to edit an entity's properties 
direcdy 


67, Mirrored blocks can now be 
exploded. 

68 List and load standard AutoCAD 
SHX fonts as well as Adobe Type 1 Post¬ 
Script fonts from dialog box. 


69. New option allows a box to 
be drawn around dimension text 
automatically 

70. Insert a text string before or 
after dimension text automatically. 


But Either One Of These Alone 
Makes It Worth The Price. 

1. Something every AutoCAD * user has been wait¬ 
ing for: new technology that virtually eliminates 
regens. A new built-in 32-bit display list permits pans 
and zooins without regens. So you can spend your time 
editing your drawing, instead oj waiting for regens. 


71, Configuring for ADI* drivers has 
never been easier, with the new feature 
that displays all drivers in the ap¬ 
propriate menu when configuring 
AutoCAD. 

72 HP LaserJet legal-size paper out¬ 
put is now supported by a new, im¬ 
proved device driver 

73. ADS applications can now be 
compiled by inexpensive ‘real mode 11 
compilers; no need for costly develop¬ 
ment tools 

74 Auto LISP and ADS can now be 
used to drive the PLOT command. 



2. The plot quickens. Now 
you get WYSIWYG plot 
preview, on-the-fly plot 
device selection and 
the ability to save 
plot configurations. 


75 Linerype scaling adjusts to view 
scale in Paper Space 

76-174. Unfortunately were out of 
space. But you get the idea Release 12 
is the most significant enhancement 
of AutoCAD ever Its improved per¬ 
formance will pay of! for every 
AutoCAD user So the cost of an 
upgrade can pay for its el F in a 
couple of weeks 

If yoiire still not convinced, call 
your Authorized AutoCAD Dealer. 
Your dealer can give you an even more 
complete list of the new features. And 
tell you what you need to do to up- 
ade If you need more information or 
the number of your nearest dealer, call 


y. AUTODESK 


1-800-964-6432, ext. 770. 

Outside the US. and Canada fax 
415-491-8303. 


©1992 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD, AutoLLSP ADI and AumShade are registered trademarks of Autodesk, Inc AutoCAD Development System (ADS) and DXF 
are trademarks of Autodesk, inc All other product names ate trademarks of their respective holders 
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Internal Modems 
for the 
PowerBook 


ftj igh-speed data access 
■ and faxing come to the 
PowerBook with Global 
Village Communication’s 
PowerPort Gold internal fax/ 
data modem* A V,32bis mo¬ 
dem wilh V.42bis error cor¬ 
rection and data compression, 
the PowerPort Gold provides 
error-free transmissions at a 
speed of 14,400 bps; faxes 
are transmitted at 9600 bps. 
The board also lets you con¬ 
nect transparently to Apple- 
Talk networks at speeds sim- 
iliar to those of desktop access. 

Also new are the Power- 
Port Silver and the PowerPort 
Bronze. Designed for moder¬ 
ate users of on-line services* 
the PowerPort Silver includes 
data access and has 9600-bps 
fax send and receive speeds. 
The PowerPort Bronze, 
geared for heavy users of tax 
services who sometimes need 
to communicate on-line, has 
2400-bps data-access* 9600- 
bps fax-send* and 4800-bps 
fax-receive speeds* 

Each modem works with 
any PowerBook. Global Fax 
software wakes up a Power- 
Book to receive a fax and 
then returns it to sleep mode. 
Price: PowerPort Gold, 

$795; PowerPort Silver* 

$595: PowerPort Bronze, 
$295. 

Contact: Global Village 
Com m u n ic at ion, 1204 
O’Brien Dr., Menlo Park, CA 
94025, (415)329-0700; fax 
(415) 329-0767. 

Circle 1288 on Inquiry Cord* 


PowerPort Gold makes location-independent computing 
a reality with your Mac PowerBook 


Integrate Voice* 
Fax* and Network 
Traffic 

M icom Communications' 
remote Ethernet bridge, 
NetRunner* integrates voice, 
fax* and data traffic witli 
LAN traffic over low-speed 
leased lines. With NetRunner* 
you can transmit synchronous 
and aysnehronous data, voice, 
and fax over the same line* 
The company uses its 
Rapid Relay technology with 
NetRunner to squeeze voice 
and data traffic together with 
bridged LAN traffic. Data 
compression provides an av¬ 
erage 100 percent increase in 
capacity of the leased-line 
bandwidth. Speech compres¬ 
sion lets you combine speech 
with bridged LAN trafffic 
without slowing down the 
performance of your LAN. 

NetRunner supports all 
LAN protocols and traffic. It 
has integrated modem and 
CSU/DSU (channel service 


NetRunner 
integrates data , 
voice, and fax on 
leased lines. 


unil/digital service unit) 
board options and built-in 
management functions. 

You can integrate up to six 
voice/fax channels with 
your LAN traffic* 

Price: Starts at $3500. 
Contact: Micom Communi¬ 
cations Corp.* 4100 Los An¬ 
geles Ave.* Si mi Valley* CA 
93063* (805) 583-8600; fax 
(805) 583-1997. 

Circle 1289 on Inquiry Cord, 


Instant Serial 
Ports 


Q wikSwitch is a serial- 
port expander/data 
switch that increases the 
number of serial ports on 
your PC or laptop to five. 

You can direct data to any of 
five connected devices after 
you have selected the device 
from your keyboard. If you 
have a device that you use 
more frequently than others, 
QwikSwitch will default to 
that port. 

With any-to-any port 
connections, QwikSwitch 
lets any PC access any other 
' \ PC accelera¬ 

tor permits data transfer 
rates as high as 115,000 bps. 
The l- by 4- by 7-inch unit 
connects to your PC's 
existing COM port. 

Price: $175. 

Contact: Western Telematic, 


Inc.* 5 Sterling* Irvine* CA 
92718, (800) 854-7226 or 
(714) 586-9950: fax (714) 
583-9514. 

Circle 1290 on Inquiry Card. 


TSR Reboots 
Network Stations 
Automatically 

A TSR program that brings 
back to life a NetWare 
network’s print servers and 
gateways after a file server 
has crashed or been shut 
down, Lazarus periodically 
polls network integrity. When 
a network error or power out¬ 
age occurs, Lazarus becomes 
active and continuously 
checks the network for activi¬ 
ty. When the network is re¬ 
stored, the utility automati¬ 
cally reboots the stations on 
which it is installed and re¬ 
stores related services. 

Price: Single copy* $74.99; 
server license* $299; site 
license, $2999* 

Contact: Software Marketing 
Group, Inc., 108 Third St., 
Suite 202, Des Moines, IA 
50309, (800) 395-0209 or 
(515) 284-0209; fax (515) 
284-5147. 

Circle 129T on Inquiry Cord. 


LAN Snooper 

T he Snooper, a source code 
toolkit, helps developers 
bu i Id c u s tom protoco l a n a 1 y z- 
c rs fo r add i 1 i on a I p rot ocols 
used by applications soft¬ 
ware, Able to run on any PC, 
the analyzer captures five 
traffic on Ethernet networks. 
It then saves the captured 
packets for analysis through 
summary* hexadecimal* or 
decoded protocol displays. 
Price: $350, 

Contact: General Software, 
Inc., P.O, Box 2571, Red¬ 
mond* WA 98073* (206) 391- 
4285; fax (206) 746-4655. 

Circle 1318 on Inquiry Card. 
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Intel 14.4ex Modem. 

The fastest ray 
to save money 


Intel SaLisFAXtion Modem/400e 

The brit faadtw. Thr funl fai. Contijmnhille Kith c'trntJrlr, 


Intel SatisFAXtion Modem/200 

Greol k&kbtg faxes, A ditch to tut, ^ 


Intel SatisFAXtion 
Modem/IOO 

Bora Fm (jnvu 


Intel SatisFAXtion Modem/400 

The belt wkit'w. The bettfim. Cmnmakaic n-fth ev&ytmA. 




Th Intel 

SatisFAXtion 

Board 

is the easiest 


lip |,i 


I way to fax, ' 
a FfefkxL 


K*-' N 


.’A 




Married. With children. 


The traditional modem is a 
dying breed. And in its place comes a 
new generation of products. 

Introducing the Intel family of 
faxmodems—a combination of our 
award-winning modem technology 
and SatisFAXtion® Board that brings 
you a no-compromise modem and fax 
in one. All for about the price of a data 
modem alone. 

Our top-of-the-Line product, Lhe 


SatisFAXtion* Modcm/400, 
is 50 percent faster than a 
traditional 9600bps modem. 

Plus it features unequalled 
fax capabilities. The Model 
400e is the powerful external 
brother to the Model 400. And Models 
200 and 100 aie excellent values if you 
have less need for speed. 

So don't settle for just a modem. 
For the ultimate performance, features 


and compatibility only 
Intel can give you, tie the 
faxmodem knot now. 

Experience our 
no-obligation, 14~day Test 
Drive program. For the 
Intel Test Drive dealer nearest you, 
call 1-800-538-3373, ext. 63, 

in t^l 


©1992 Inld Corporation. SalisFAXlion is a registered trademark of fnlcl Corporation. For informHlion fixed directly to you, 
call I-800-525-3019 a™j ask for document 9990, For iniemaTiooal inquiries, cal] 1-503-629-7354. in Europe, +44-793-431155. 


WE MAKE 
COMPUHRS 
WORK 
HARDER. 


Ftnd out more. Afforest. 63 ! 

1-800-538-33731 
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The Model 1080 Universal Short Range Modem operates at 
distances of up to 13 miles and can pass two hardware-control 
signals—one in each direction. 


Many-Featured 

Modem 

P atton Electronics’ Model 
1080 Universal Short 
Range Modem operates in 
synchronous and asyn¬ 
chronous RS-232 environ¬ 
ments* The modem works 
over a 13-mile distance and at 
data rates of from 1200 to 
i 9,200 bps. The unit supports 
point-to-point and multipoint 
communications. 

The Model 1080 operates 
at full or half duplex over two 
unconditioned twisted-pair 
wires and at half duplex over 
a single pair of wires* Addi¬ 
tional features include V,54 
diagnostics, automatic equal¬ 
ization, transformer isolation, 
surge protection, and six 
front-panel LEDs* 

Price: $295. 

Contact: Patton Electronics 
Co., 7958 Cessna Ave., 
Gaithersburg, MD 20879, 
(301)975-1000. 

Circle 1292 on Inquiry Cord. 

A Fax 

Management 
System for Unix 

R eplix, a Unix-based fax 
management software 
system, lets you send, re¬ 
ceive, route, view, and man¬ 
age faxes from your desktop 
system, incorporating an ad¬ 
vanced GUI with a full fea¬ 
ture set* Replix can be fully 
integrated with other software 
products and is based on a 
client/server architecture. The 
system automatically notifies 
you of incoming faxes and 
the status of outgoing faxes. 

It supports PostScript and is 
scalable, letting you add 
multiple clients, servers, and 
fax modems. 

Price: $2395 and up. 
Contact: Samsung Software 
America, I Corporate Dr., 
Andover, M A 01810, (800) 
899-7724 or (508) 685-7200; 
fax (508) 685-4940. 

Circle 1 293 on Inquiry Card. 


Version 3.0 
Expands the Web 

V ersion 3.0 of the Web 
network operating sys¬ 
tem consists of six loadable 
modules that you can install 
separately based on the indi¬ 
vidual requirements of each 
network station. You load 
each module into upper mem¬ 
ory blocks, leaving intact the 
conventional memory area. 

Web, which fully supports 
NetWare, replaces the Net¬ 
Ware client software on work¬ 
stations, giving each station 
simultaneous status as a Net¬ 
Ware client and a Web peer. 
Web’s emulation of NCP 
(NetWare’s Core Protocol) 
enables the seamless sharing 
of files with an unlimited 
number of NetWare servers 
without a designated machine 
for bridging functions. 

A new proprietary burst- 
mode technology in version 
3.0 supports burst mode for 
up to 127 packets per transac¬ 
tion. The company’s dynamic 
data compression increases 
data throughput by as much 
as 1400 percent in all topolo¬ 
gies, according to Webcorp. 


The system now supports 
large packet sizes of up to 
16,384 bytes, 

Abk to freely mix peers, 
clients, and servers on the 
same network, Web 3.0 can 
also mix Web peers, clients, 
and servers with Novell 
servers. An independent set¬ 
up program provides a single- 
user interface for local or 
remote modification of all 
station configuration and 
optimization options. 

Price: Single-user, $99; 
5-user, $449; 10-user, $765; 

15-user, $975; 30-user, 

$1495. 

Contact: Webcorp, 3000 
Bridge way. Sausalito, CA 
94965, (415) 331 -1449; fax 
(415)331-0911. 

Circle 1294 on Inquiry Cord. 


Standby UPS 

A 600-VA UPS (uninter- 
ruptible power supply) 
with a built-in LAN port, the 
RC 600LAN is compatible 
with such diverse network 
operating systems as LANtas¬ 
tic and AppleShare. The unit 
features four spike and noise- 
filtered AC outlets. 

Price: $377. 

Contact: TrippLite, 500 
North Orleans, Chicago, IL 
60610, (312) 329-1777; tax 
(312) 644-6505. 

Circle 1319 on Inquiry Cord. 


Cordless 

Serial 

Communications 

N ow you can communi¬ 
cate via serial interfaces 
without cables at distances 
ranging from 7 to 70 meters. 
The Infralink 818 provides an 
enhanced infrared transmit¬ 
ter/receiver unit that allows 
quick cableless data exchange 
between PCs and modems or 
between computers. 

During serial operation, the 
device provides a net data 
transmission rate of 115,200 
bps. The Infralink 818 uses 
full-duplex communication 
with invisible, modulated in¬ 
frared light on eight switch- 
able channels, enabling any 
number of PCs or peripherals 
to communicate with eight 
other units. Computer/printer 
recognition is always auto¬ 
matic. 

The unit displays the ad¬ 
dress and target address, as 
well as the status. An inde¬ 
pendent microprocessor- 
supported protocol assures 
data integrity, and the In¬ 
fralink 8J8 uses a 9-bit iden¬ 
tification code for error 
correction. 

The Infralink 818 is 
available as an external unit 
or a built-in version that is 
suitable for laptops, note¬ 
books, and notepads. Sepa¬ 
rate optical transmission/re¬ 
ceiver unit accessories are 
also available for range 
optimization. 

Price: About $299 (about 
DM 450). 

Contact: Infralink GmbH, 
Am Fuchsberg 8, D-4Q40 
Neuss-Uedescheim, Ger¬ 
many, 49-2101-3-50-53; fax 
49-210U3-27-91. 

Circle 1295 on Inquiry Card. 
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Announcing Idek’s Resolution Revolution 

Now You Can Get True 
1280x 1024 Non-Interlaced Color 





IDEK 
MF-5317 
with HF.T.T O 
TC-1280-256 
$149500 


at VGA Prices 


IDEK 
MF-5221A 
with HF.I.T Q 


256 


1280 


$2495 


Idek MF-5317 Features: 

■ 17" FST 

■ VGA - 1280 x 1024 

■ ,28 mm dot pitch CRT 

■ 30-65 kHz 

■ MPR II 


Hello I'C 1280-256 Features: 

■ 1280 x 1024 non-interlaced 

■ S3 accelerator 

■ 256 colors at 1280 x 1024 


Idek MF-5221 Features: 

■ 21" FST 

■ VGA - 1280 x 1024 

■ .31 mm dot pitch CRT 

■ 30-80 kHz 

■ MPR II 


Idek and Helio Computer have joined forces to offer you Idek’s advanced 17" and 21" 
flat screen monitors with Helio’s high resolution 1280 x 1024 non-interlaced graphics 
board... giving you unmatched true colors and resolution at VGA prices 


There’s a revolution going on in flat screen moni¬ 
tor performance! Two of the industry’s pioneers 
are breaking all the mles ... by offering you “true” 
1280 x 1024 non-interlaced performance at VGA 
level prices! 

With eidier of these Idek 17" or 21" moni¬ 
tors, you’ll enjoy state-of-the-art flat screen moni¬ 
tor technology combined with automatic frequen¬ 
cy scanning. Add to this the performance-boosting 
power of Helio’s high resolution graphics board, 
and you’ve got an unbeatable monitor at an unbe¬ 
lievable price. 

* Offer valid in North America 


The offer won’t last forever, so now's the 
time to act! Take advantage of these revolutionary 
package prices ... and get the kind of color perfor¬ 
mance and resolution you’ve always wanted! 

liyama North America Inc., 650 Louis 
Drive, Suite 120, Warminster, PA 18974 U.S.A. 

Tel: (215) 957-6543. Fax: (215) 957-6551, 



Mi yam a 


Call 215-957-6543* for the name of 
the distributor/dealer nearest you. 


Circle 119 on Inquiry Card. 

















SCALABLE FONTS 






A few dot-matrix printers 
offer you scalable fonts. 

A few, color. But no other 
printer offers you scalable 
fonts...color...and Panasonic* 
Quiet Technology. 

PutourKX-P2124and 
2123 to work and 
you'll get the 
flexibility of Adobe | 

Type Manager" 
and scalable 
fonts...you'll add 
drama to your 
documents with 
our optional color kit...and 
you’ll hear very little, indeed. 

Put a ny of our other 
Quiet Technology printers to 
work and 
you can 

option accom¬ 
plish whatever your needs. 

From our 2123, a budget- 
minded 24-pin with Adobe 
Type Manager*and optional 




color...to our 2624 wide- 
carriage business printer with 
ATM* ...to our 9-pin 2180 with 
6 near letter quality fonts and 
optional color. 

All with the kind of features 
that made Panasonic printers 
the leaders of the industry. 
Such as multiple paper paths, 
EZSet control panels, and a 
two-year limited warranty on 
parts and labor*. 

The Panasonic 2000 
Series Quiet Technology 
Printers. 

Call us for more informa¬ 
tion: 1-800-742-8086. Or visit 
your Panasonic dealer. 

*See your dealer for warranty details. 

* ATM and Adobe Type Manager are registered 
trademarks of Adobe. Adobe ATM for use with 
Microsoft* Windows 1 *3.0 or higher. Available on 
selected printers only. 


Panasonic 

Office A Litom ati 


ONCE YOU'VE TRIED OUR 
QUIET TECHNOLOGY PRINTERS, 
YOU'LL NEVER SETTLE FOR 
ANYTHING LESS. 



The KX-P2123, a 24-pin with ATM* and color option. 








The KX-P2180, a 9-pin with color option. ATM* not available. 


Jgsjgiatei jinsjsalql 


■ 


_ 


The KX-P2624, a 24-pin with ATM*. Color option not available. 

PQ9BV 
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Customize Your 
Visual Basic 
Image Displays 

T he Dazzle/VB add-on 
control library for Visual 
Basic lets you customize your 
VB programs with a variety 
of graphics effects. Dazzle/ 
VB’s custom control and 
DLL routines let you display 
images in up to 256 colors, 
add more than 30 fade and 
wipe screen-transition effects, 
and adjust colors within your 
images. 

The Dazzle/VB DLL lets 
you use its partial image 
block copy routines to create 
your own wipe effects. To ac¬ 
cess and set Dazzle/VB prop¬ 
erties, you simply click on the 
appropriate function, as listed 
on the VB properties menu, 
and it’s set. 

A more advanced version. 
Dazzle Professional, offers 
all the features of Dazzle/VB 
but adds tools for gray-scale 
and full-color negative image 
display, utilities to compress 
and decompress BMP files, 
color image enhancement, 
and palette control. 

Price: Dazzle/VB, $299; 
Dazzle Professional, $499. 
Contact: TeraTech, 3 Choke 
Cherry Rd., Suite 360, 
Rockville, MD 20850, (800) 
447-9120 or (301) 330-6764: 
fax (301) 963-0436. 
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Compiler end API Options 
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TeraTech says that Dazzle/VB is the only true image controller 
currently available for Visual Basic. 


Generate Code 
for Windows APIs 

N ow you can automatical¬ 
ly produce code for your 
MFC (Microsoft Foundation 
Class)-based Windows APIs. 
According to its developer, 
Case:W 4.0 is the only code 
generator for the MFC library 
for C/C++. The product also 
supports the other two most 
popular Windows interlace 
builders, the Windows C API 
and Borland’s ObjectWin¬ 
dows. Case:W’s modular 
structure lets you port code 
among the three environ¬ 
ments by generating code for 
one environment, “snapping 
on” a knowledge base of 
implementation details, and 


With Case works * 
snap-on knowledge 
bases, you can 
generate code for 
the Windows C 
API, as well as 
for MFC and 
Object Wi ndo w.v 
class libraries. 


generating again to create the 
same interface in a different 
class library. 

Price: Case:W with one 
knowledge base, $995: addi¬ 
tional knowledge bases, $395 
each. 

Contact: Case works, Inc., 

1 Dunwoody Park, Suite 130, 
Atlanta, GA 30338, (404) 
399-6236: fax (404) 399- 
9516 . 
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Peek into 
Windows 

eMystificrs lets Win¬ 
dows programmers see 
how their applications inter¬ 
act with the internal compo¬ 
nents of the Windows operat¬ 
ing system. Five independent 
tools capture information on 
memory management, mes¬ 
sage processing, graphic de¬ 
vice interlace display and de¬ 
vice capabilities, systemwide 
environment settings, and 
screen image detail. The 
Voyeur component analyzes 
events occurring to windows 
and provides information on 
window characteristics (e.g., 
parentage, dimensions, class, 
and location). Colonel looks 
at the Windows kernel and 



shows you how memory is 
distributed within it. Mechan¬ 
ic looks at your hardware 
devices and drivers and lets 
you see related fonts and font 
characteristics. Ecologist 
gives you information on the 
Windows environment, in¬ 
cluding your current mode, 
Windows and DOS versions, 
your directories, cursor 
position, and more. Finally, 
the BlowUp module magni¬ 
fies a region on your screen 
to help with window align¬ 
ment, icon dithering, and 
other tasks. 

Price: $129. 

Contact: MicroQuill Soft¬ 
ware Publishing, Inc., 4900 
25th Ave. NE, Suite 206, 
Seattle, WA 98105,(206) 
525-8218; fax (206) 525- 
8309. 
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DOS and Windows 
Compiler Support 

T he version 3.0 upgrade of 
Zinc Software’s multi¬ 
platform application frame¬ 
work for C++ provides com¬ 
piler independence and 
single-source compatibility 
to developers of DOS and 
Windows software. Zinc In¬ 
terface Library 3.0 features 
push-button access to win¬ 
dows objects such as check 
boxes, scroll bars, and radio 
buttons. 

Developed first under Win¬ 
dows, the DOS version fea¬ 
tures a Windows-like look 
with push-button access to 
tools. You can work in either 
tcxt-to-graphics or graphics- 
to-text mode. The Zinc 
application framework pro¬ 
vides support for Borland, 
Microsoft, and Symantec 
(Zortech) C++ compilers. 
Price: $399.95; $499.95 with 
source code. 

Contact: Zinc Software, Inc., 
405 South 100 East, Second 
Floor, Pleasant Grove, UT 
84062, (801) 785-8900; fax 
(801)785-8996. 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—20—even 50 times faster with 
Raima Data Manager from Raima Corporation. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Raima 
Data Manager in their competitive environments. 

Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 

Powerfully Efficient Leading-Edge Technology 

Raima’s combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 

Rainrm Data Mana ged 

The High Performance DBMS 


storage of the network model. With the program written 
entirely in C, you can "fine-tune” the Raima Data Manager 
engine for optimum performance in any application. 

Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manager 

• Speed—faster access to data 

• Portability—supports most environments 

• Royalty-free—increase your profits 

• Source code availability—total programming flexibility 

• Full Raima support services—including training 

Whether you’re writing a stand-alone DOS application, 
or one for UNIX accessing thousands of reconls, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: 1-800-DB-RAIMA 

In Washington state or international, call: (206)747-5570 


Relational B-ttre indexing. Network data model Relational SQL querv and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
BUiiliaiiiHlfil Supports: VMS, QNX, ULTRIX + UNIX System V, Berkeley 4.2, AIX, SunOS, SCO, MS DOS, MS Windows, and OS/2, Most C Compters and LANs supported. 

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 

International Distributors; Australia: 61 2 419 7177 Belgium: 32 2 734 9818 Estonia: 7 142 328 287 Finland; 358 080405350 France: 33 1 4609 27 84 Germany-; 49 7022 34077; 49 214 91051 
Italy: 3949 829 1285 Japan: 81 33 865 2140 Mexico: 5283 49 53 00 The Netherlands: 31 215946814 Norway: 47 2 38 48 88 Russia: 7 812 292 7210 Singapore: 65 334 0061 Sweden: 46 13 111 588 
Switzerland: 41 64 517475 Taiwan: 886 2 552 3277 Turkey: 901 152 05 16 United Kingdom: 44 992 500919 fw# omz Raima corporation ah n^hu roeved- photo: im* LaFoiieise 
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WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 


Build Your Own 

Maplnfo 

Programs 

M aplnfo 2.0 for Windows 
uses a built-in SQL 
(Structured Query Language) 
relational database manage¬ 
ment system to let you aceess 
and display data geographi¬ 
cally from databases, spread¬ 
sheets, and delimited ASCII 
files* You can overlap these 
data files to compare their 
contents. By displaying data 
such as a ZIP code or city 
name in relation to its loca¬ 
tion, you can see patterns, re¬ 
lationships, and trends that 
might otherwise go unno¬ 
ticed. 

New features include 
buffering, which lets you 
search around lines or areas 
by creating a specific border 
or corridor around them; sup¬ 
port for object, line, and other 
query searches; SQL queries 
for “within,” “contains,” or 
"intersects” limits; IB projec¬ 
tion methods; and support for 
hundreds of coordinate sys¬ 
tems, Enhanced presentation 
options include a page-layout 
window, improved graphics 
tools, and support for Win¬ 
dows 3*1 TrueType fonts and 
label text rotation, 

MapBasic, designed for 
use with Maplnfo 2.0 for 
Windows* lets you use a 
BASIC-like language to cre¬ 
ate your own Maplnfo appli¬ 
cations, Besides standard 
tools, such as an interface 
builder and program debug¬ 
ger, MapBasic lets you per¬ 
form complex database 
queries using Standard SQL. 
You can also add graphical 
geographic objects to your 
maps, create buffers, and find 
perimeters and distances. 

According to the company, 
all Maplnfo files and applica¬ 
tions developed in MapBasic 
are portable across Windows, 
Macintosh, Sun, and Hewlett- 
Packard platforms* 



In Maplnfo's upper right window, a buffer search around 
the New York State Thruway shows all the user-specified hits 
within a 20-mile drive . 


Price: Maplnfo 2*0 for Win¬ 
dows, $995; MapBasic, $795, 
Contact: Maplnfo Corp.* 200 
Broadway, Troy, NY 12180, 
(518) 274-6000; fax (518) 
274-0510. 

Circle 1300 on Inquiry Card, 

Manage Complete 
Fills the Small- 
Business Bill 

||J| anage Complete 2.0 
Ivl for DOS offers a variety 
of business-oriented tools 
within a single program. At 
the heart of Manage lies a 
c outp le te accou n t i n g pro¬ 
gram, geared toward small- 
business owners, that pro¬ 
vides tools for accounts 
receivable* accounts payable, 
general ledger, checkbook, 
invoicing, sales order entry, 
bids and proposals, payroll, 
and inventory management. 
You can import data in 17 file 
formats. In addition to the ac¬ 
counting functions. Manage 
includes contact manage¬ 
ment* report writing, text 
editing, personnel files, appli¬ 
cant tracking, and other tools. 

Manage is based on a Fox¬ 
Pro 2*0 database engine, 
which allows for real-time ac¬ 
eess to all your records. All 


Manage modules share a sin¬ 
gle set of data files, so you 
don't have to do updates 
across the system. Manage’s 
network version shows you 
who is working on a record at 
any given time, and system 
administrators can limit ac¬ 
cess to certain tools. 

Price: $299,95; $499.95 for 
unlimited nodes. 

Contact: Management Infor¬ 
mation Software. Inc., 3301 
Gandy Blvd., Tampa, FL 
33611,(800) 825-5647 or 
(813)832-3449; fax (813) 

131 L 

Circle 1301 on Inquiry Card* 

ManagePro 
Takes Over 
Your Goals 

M P (ManagePro) relics 
on a combination of 
scheduling, database, report¬ 
ing, and expert system tools 
to provide goal management 
arid people management tools 
in one program* MP for Win¬ 
dows outlines goals in a time¬ 
line format, displays your 
final goal as a composite of 
related tasks, and monitors 


the progress of those tasks. 

The. people-oriented tools 
in MP let you track and report 
on performance expectations 
and achievements, compen¬ 
sation, relationships between 
people and goals, and coach¬ 
ing of employees* The Man¬ 
agement Advisor provides 
on-line access to professional 
advice. Password protection 
secures personnel data when 
you use the program over a 
network* 

Price: $395. 

Contact: Avantos Perfor¬ 
mance Systems, 5900 Hollis 
St., Suite C, Emeryville, CA 
94608, (510) 654-4600; fax 
(510) 654-1276. 

Circle 1 302 on Inquiry Card. 


Let Your PC 
Play the 
Stock Market 

W ith A1Q TE (Trading- 
Expert), your PC can 
track market indexes and 
equities and make trading 
recommendations. The pro¬ 
gram's expert system analysis 
of stock price, volume, and 
market indexes lets you mon¬ 
itor your picks using sector 
and group analysis, live trend 
lines, and weekly charting, 

TE makes recommendations 
based on updates of price and 
volume data. Its tracking ca¬ 
pacity is limited only by your 
disk space, although A IQ 
Systems says that mosL users 
of the system monitor be¬ 
tween 500 and 1500 equities. 

TE users have the option 
of electron ical Iy accessing 
currenl and historical pricing 
on all equities for a monthly 
flat rate. Dial Data and Inter¬ 
active Data provide this ser¬ 
vice to TE customers. 

Price: $1499; on-line stock 
pricing data fee, $25 to $60 
per month. 

Contact: AIQ Systems, Inc*, 
P*Q. Box 7530, Incline Vil¬ 
lage, NV 89452, (800) 332- 
2999 or (702) 831-2999; fax 
(702) 831-6784* 

Circle 1 303 on Inquiry Card. 
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The only Windows statistics 
package you'll ever need. 


NEW 

SYSTEMP for WINDOWS 


#1 for DOS and Windows 

Rated "the best general-purpose 
statistics program” for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows, This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click, 
SYSTATs QuickStat™ buttons give 
you simple, single-dick shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from l tests 
to multidimensional scaling. With a 
few dicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstahs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 
i time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 





SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 

The most graphics 

No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-Ieaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 
• linear, quadratic, step, spline, 

polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-you'll enjoy the most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708 - 864-5670 

For Windows circle 1 71, 

For IBM/DOS circle 1 72* 



For more information call or write: SYSTAT. Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 703,864,5670, Fax: 768.492,3567 


SYSTAT 


Australia: Hearne Marketing Bl.3.8661766, Austria: CSM 43.1,5653695, BetteLux Countries: Oasis 31.3462,66336, Canada: Multi-Health 416 424,1700, 
Denmark: Agroleb 45.64,406575, Finland: Mikra Marrti 358.0,6923300. Fiance: Statilogie 33.1,40935000, Germany: STATC0M 49.55.4272075, 

Italy: PiSoft 39.587.213640, Japan; HuLinks 01 33 5902311, Malaysia: Dagang Teknik 6D3.719.B299, New Zealand: Hoare & Assoc, 64.78,562675, 
Norway: po I ysoft 47.3,092240, Spain: AddLink 34.3.4590722, Sweden: Technology Transfer 46.76076207, Switzerland: FrrtschySi Partner 41,31,215151, 

S V ST AT UK : 44 ,81 .692 1 562 .’1992 SYSTAT®, Inc. Sot! w me Digest Ratings RepQri/B.5, May, 199t. Software- Digest is a registered trademark of NSTL Inc. 



























Now! Northgate' Provides Novel 



Novell 
Labs 
Tested & 
Approved 


Sel f- c erti fixation 
capability is just one 
more reason why 
corporations coast- 
to-coast now rely on 
Northgate for all their 
networking needs, 
Northgate has your 
solution, too! 


How do you know the computer you get 
is really Novell certified? Typically; if you 
specify even the slightest deviation from 
the original certification, Novell no longer 
recognizes the system as certified. 


Northgate knows the importance of 
Novell certification. That's why we have 
qualified to self-certify our network 
servers and workstations. 


Northgate can assure you well ship your 
custom-configured, Novell-certified system 
in as few as tour weeks, rather than the 
several months it takes to be certified at 
Novell. And, because we do all the lab 
work, your certified system will very 
likely cost less. 


Powerful File Servers and 
Workstations! Select from 386 
and 486 6 le servers, as well as a 
variety of workstations featuring 
our popular 3868X725 systems. 
All are FCC Glass B certified. 



SERVER 


POWER 


PC Labs Tests 22 
486/33 Machines 
That Can Drive 


13 BpaiiWcs Aceetepalops 
rw n Up in m Tinas as Fast 


Make the Editors’ Choice Elegance™ 
486/33e The Heart Of Your LAN! 




“The Northgate Elegance 433e is a turnkey 
NetWare® computer with a laudable price*.. 53 



I EDITORS’1 
| CHOICE I 


March 17, 1992 

NorlHgaJEj 

Elegance 43 3 e 


Northgate gives network administrators 
everything they need - a turnkey system 
with hard disks optimized for NetWare, 
excellent expansion capability and good 
performance... n 

“The Northgate Elegance 433e, with its 
well-rounded and sensible configuration has 
it all; a performance/features score that’s 
better than average and a dynamite price 
which together create a higher-than- 
average Bang for the Buck score. The » 
server is even Novell certified .” 

















































Certification Fbr Most Configurations! 




LAN solutions from the company 
ranked #1 in customer satis¬ 
faction for technical support 
by PC Magazine readers.* 
Services include technical 
support 24 hours a day seven 
days a week, comprehensive 
hardware warranties and 
more. Plus, our technicians 
are backed by Certified 
NetWare Engineers, 

This is your 
assurance of the 
best support 
possible. 


Choice of Topologies and 
Operating Software! Select from 
ARCNET™, ETHERNET Thin 
Net, ETHERNET 10BA3E-T, 
Tbken Ring or wireless LANs. 
Plus, NetWare® 3.11, 2.2, 
NetWare Lite® and LANtastic®. 




486 EISA Speed And 
Upgradabilitv At Our 
Lowest Price Ever! 
Northgate’s 486 ZXP 
EISA workstation is 
upgradable across the 
entire range of Intel 
processors including; 
486SX/20, SX/25 DX/33, 
DX2/50 - even the new 
DX2/66! Features up to 
128 ME RAM, 32-bit 
EISA controller, EISA 
bus and more. Call for 
specs and pricing! 


Get up to 4GB of fault-tolerant disk storage with the 
OmniArray parallel disk array. Northgate RAID technology 
uses four drives plus a fifth parity drive giving you 
true high disk fault tolerance and high data 
availability. Novell certified. 


Call for complete custom 
configuration information. 
800-345-8709 

Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 800-545-6059 
GSA# GS00K91AGS5193 PS01 

Charge it to your VISA, MasterCard, 
Discover, American Express and 
Northgate Big ‘N’ Card, 12-60 month 
[easing plans also available. 


A/OETNOATE 
COMPUTE/? 
SYSTEMS fA/G 


“When it has to work right”™ 

7075 Flying Cloud Drive, Eden Prairie, MN 55343 
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WHAT'S NEW 


NEWS 


• SCIENCE/ENGINEERING SOFTWARE 



HiQ's Project Worksheets let you group all your related data 
into a single document. From here you can click on an editor 
to change the Worksheet content 


A Scientific 
Swiss Army Knife 
Program 

lAf ith ihe HiQ computa- 
1 * tional program for the 
Macintosh, you can create, 
solve, and present scientific 
and engineering problems in 
a single environment. HiQ*s 
object-oriented architecture 
lets you manipulate your data 
with more than 600 built-in 
functions, interactive 2-D 
and 3-D graphics, and its own 
4GL (fourth-generation 
language). 

From within the system’s 
mathematical solution inter- 
faces, you enter functions, pa¬ 
rameters, and other data. HiQ 
tabulates the results and plots 
the information as a 2-D or 
3-D graph. As the system 
solves your equation, it si¬ 
multaneously generates code 
written in its own program¬ 
ming language. You can use 
this code to create a larger, 
customized program for solv¬ 
ing more sophisticated or 
specialized programs. Once 
you accumulate your desired 
graphs, notes, and other data, 
you can organize them into a 
single document. 

According to its developer, 
HiQ lets users who specialize 
in different disciplines share 
tools and information without 
having to understand the in¬ 
tricacies of one another’s 
work. 

Price: $695. 

Contact: Rimillennium 
Corp., 101 Albright Way, Los 
Gatos, CA 95030, (408) 866- 
2010; fax (408) 866-2305. 

Circle 1 304 on Inquiry Card. 


Filter Program 
Tests DSP Data 

unning under DOS, 
Adaptive Filters 2.5 lets 
you analyze your DSP (digi¬ 
tal signal processor)-based 
data’s adaptations as the data 
is affected by filter conditions 


that you create. Using several 
styles of least mean squared, 
fast recursive least squares, 
and other algorithms, you can 
design filters with single-or 
multidimensional input sig¬ 
nals. Adaptive Filters 
supports transversal, lattice- 
ladder, and QR-rotation ar¬ 
chitectures. You can also 
design all fillers within float¬ 
ing-point or fixed-point 
arithmetic and implement 
tests of real-world or 
simulated conditions. 

Price: $399. 

Contact: The Athena Group, 
3424 Northwest 31 st St., 
Gainesville, FL 32605, (800) 
741-7440 or (904)371-2567; 
fax (904) 373-5182. 

Circle 1305 on Inquiry Card, 

New Tools 
for Unix 

Element Analysis 

lie latest release of the 
LUSAS finite-element- 
analysts program combines 
new analysts elements with 
an updated menu- and form- 
driven interface. Unix-based 
LUSAS 11.0 runs under 
Motif and provides elements 


designed to examine linear 
and nonlinear stresses and 
vibration, and dynamic and 
thermal properties. 

LUSAS uses an eight-node 
solid element, which its de¬ 
veloper claims is faster than 
20-node solid dements in the 
analysis of 3-D structures. 
New algorithms provide in¬ 
formation on impact prob¬ 
lems involving sliding fric¬ 
tion between two or more 
surfaces, and a new creep 
facility lets you model time- 
dependent data. The super- 
element structure provided in 
version I 1.0 lets you make 
changes to part of a model 
without having to rerun the 
entire problem. 

Price: About $4800 to 
$18,240 (£2500 to £9500), 
depending on configuration. 
Contact: FEA Limited, 
Forge House, 66 High St., 
Kingston upon Thames, Sur¬ 
rey KTI 1HN, U.K., 44-81- 
541-1999. 

Circle 1306 on Inquiry Card, 

Molecular 
Modeling 
for Novices 

A n introduction to molec¬ 
ular modeling is pro¬ 
vided in a low-cost program 




from Oxford Molecular. 
Nemesis Sampler is an inter¬ 
active modeling system that 
lets you build molecules of 
up to 50 atoms, modify exist¬ 
ing molecules, and rotate and 
scale your structures in 3-D. 
You can also calculate partial 
atomic charges and dipole 
moments and optimize over¬ 
all molecule energy. Nemesis 
Sampler, based on the high- 
end Nemesis program, runs 
on both PCs and Macs. 

Price: About $55.50 (£29). 
Contact: Oxford Molecular, 
Ltd,, Magdalen Centre, Ox¬ 
ford Science Park, Oxford 
OX4 4GA, U.K., 44-865- 
784600. 

Circle 1307 on Inquiry Card. 


Windows Data 
Acquisition 
in Real Time 

W hat its developer claims 
to be the first real-time 
data acquisition and display 
software for Windows is 
available now from Labtech. 
The Notebook and Notebook/ 
XE programs let you collect 
data, display it in real time, 
and simultaneously log it to a 
disk at processing rates of up 
to I kHz, A configurable 
buffer lets you collect data 
while perform ing other sys- 
tern tasks. Notebook provides 
58 data-analysts functions, or 
you can add your own func¬ 
tions. Notebook/XE’s ad¬ 
vanced functionality offers 
such features as remote in¬ 
strument support and support 
for multiple screens with up 
to 25 windows per screen. 
Notebook requires Windows 
3.1 and supports DLLs and 
DDE, 

Price: Notebook, $1495; 
Notebook/XE, $2495, 
Contact: Labtech, 400 Re¬ 
search Dr., Wilmington, MA 
01887, (508) 657-5400; fax 
(508) 658-9972. 

Circle 1308 on Enquiry Card. 
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Attention All dBASE 

UsasY)iteV\toJows 
Have Arrived 


dB r ast 



Introducing 
new 

dBFast.™ 

The first and 
only 
dBASE™ 
compatible 
database and 
dBASE/X-Base language for 
Windows. It’s the fastest, 
smartest and easiest way, 
for millions of users and 
developers to join the 
Windows revolution. 

Graphical, colorful dBFast 
will bring new life to all of your 




FONT 10 ABCatjc 

FONT 11 ABCabc 

KjHT m 

TOM 15 ABCabc 


Your applications will really come to life 
with multiple colors and fontsi 

existing dBASE programs. 

Liven them up with multi¬ 
ple, movable windows, pull¬ 
down menus, check boxes, dia¬ 
log boxes, radio buttons, push 
buttons and bitmap pic¬ 
tures. 

dBFast also helps wndws. 



dBFast helps you create powerful graphical database applications quickly and easily with 
pull-down menus ; check boxes, radio buttons and even bitmap images ; 


you create new dBASE 
programs quickly and easily 

Unlike other Windows 
development systems that force 
you to learn a new language, 
dBFast allows 
dBASE, Fox and 
Clipper developers 
to use the lan¬ 
guage they already 
know with more than 200 
extensions and an interactive 
editor, compiler and linker. 

And full industry standard 
DDE and DLL protocols allow 



your programs to communicate 
with other Windows applications. 

So call 1-800-CALL CAI 
and we’ll rush you a free Demo 
Disk. 


Call right now. 

After all, haven’t you waited 



© Computer Associates International, Inc., 1 Computer Associates Plaza, Island la NY 11758-7000, All trade names referenced herein are trademarks of their respective companies. 
dBASE is a registered trademark of AshtonTate Corporation, 
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WHAT'S NEW 


NEWS 


• OTHER SOFTWARE 
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Type Sizes 


! TypeReader r-rstfs chardineK Hi many diftwentl 
sizes, from 5 point k- 64 pwint Examples " 


Type Reader provides mirrorlike recognition of margins, text 
wrapping, columns, tables, and other page formatting. 


TypeReader 
Provides True 
OCR for the Mac 

U sing ExperVision’s 
MLFA (Machine- 
Learned Fragment Analysis) 
technology, TypeReader for 
the Macintosh lets you scan 
clear, fuzzy, colored, and 
faded documents while re- 
taming page-formatting char¬ 
acteristics. The software also 
recognizes thousands of type¬ 
faces, type sizes, word spac¬ 
ing, and paragraph returns. 
The program includes Adobe 
Type Manager and TrueType. 

The program uses recogni¬ 
tion dictionaries to reduce 
errors from suspicious char¬ 
acters, The context-sensitive 
postprocessing capabilities 
check for accurate use of sim¬ 
ilar characters. The On- 
Screen Verifier highlights 
suspect characters and lets 
you make changes on the fly. 
TypeReader includes three 
levels of verification, special¬ 
ized spelling checkers, multi¬ 
ple file processing, double- 
sided-page scanning, and 
portrait or landscape orienta¬ 
tion capabilities. 

Developers of Windows 
applications now have the op¬ 
tion of incorporating Type- 
Reader’s OCR capabilities 
into their own programs. 

RTK (for optical character 
recognition ToolKit) is avail¬ 
able as a Windows DLL. The 
toolkit lets you specify what 
parts of an image to recog¬ 
nize when scanning. Your 
scanned data can then prompt 
such actions as message rout¬ 
ing and updating a database. 
You can specify multiple ar¬ 
eas to scan in each document. 
Price: TypeReader. $695; 
RTK, $2500 recoverable li¬ 
censing fee plus volume- 
based royalties. 

Contact: ExperVision, Inc., 
3590 North First St.. San 
Jose, CA 95134, (800) 732- 
3897 or (408) 428-9988; fax 
(408) 456-0823. 

Circle 1309 an Inquiry Card* 


XTree Makes Its 
Windows Debut 

A n MD1 (multiple docu¬ 
ment Interface) lets the 
XTW (XTree for Windows) 
hard drive management utili¬ 
ty list every drive lo which 
you Ye connected and all the 
corresponding directory trees, 
file lists, documents, and ZIP 
archives. You can use XTW 
to display all these drive 
branches on a single cus¬ 
tomizable screen and then 
copy, delete, move, rename, 
and view' files from this 
screen. 

According to its developer, 
XTW offers more file view¬ 
ers (over 50) than any com¬ 
parable utility. In addition to 
viewing database, word pro¬ 
cessing, spreadsheet, and 
other files, the program lets 
you view ZIP-compressed 
tiles without extracting them. 
Other XTW features include 
application launching, a com¬ 
mand toolbar, support for 
DOS-based networks, and 


background processing. 

Price: $49.95 until the end of 
October, $99 there after. 
Contact: XTree Co., 4330 
Santa Fe Rd., San Luis Obis¬ 
po, CA 93401,(805)541- 
0604; fax (805) 541-8053. 
Circle 1311 on Inquiry Card. 


Task Switcher 
Adds Functionality 

V ersion 6.0 of Software 
Carousel adds a screen 
saver and a personal reminder 
tool to the task-switching 
utility from SoftLogic Solu¬ 
tions. The DOS utility gives 
you hot-key access to up lo 
12 programs and leis you 
customize your task-switch¬ 
ing methods. 

Carousel f s new personal 
reminder system lets you 
make note of time commit¬ 
ments (with nr without 
an alarm) on a repeating or 
one-time basis. For an indefi¬ 
nite period of time, shipments 
of Carousel will include a 


copy of the Memory Miser 
386 memory management 
utility. 

Price: $89.95. 

Contact: SoftLogic Solu¬ 
tions, Inc,, 1 Perimeter Rd*, 
Manchester, NH 03103, (800) 
272-9900 or (603) 627-9900; 
fax (603) 627-9610. 

Circle 1312 on Inquiry Cord. 


Zylndex Gears Up 
for Windows 

Z ylndex 5.0 for Windows 
encompasses several 
modules, which offer index- 
building, index-searching, 
and application-building 
capabilities. The index 
builder, ZyBuild, lets you 
create an index of documents 
that reside anywhere on 
your hard drive or network. 

New searching techniques 
and tools include display of 
search hits in context, logging 
of searches, application 
launching, simultaneous 
searching of multiple index¬ 
es, a viewer for embedded 
graphics files, support for 
dBase files and other 
database file formats* doc ti¬ 
me nt arch i v i ng, and support 
For Windows 3.1. You can 
perform various types of 
searches, including phrase. 
Boolean, user-defined con¬ 
cept, and wild-card. 

The program’s InfoApps 
function lets you create and 
manage groups of related 
documents. These groups act 
as customization tools for 
your searching and organiza¬ 
tion processes. InfoApps lei 
you add hyperlinks, annotat¬ 
ed self-stick notes* book¬ 
marks, compression, and 
other features* 

Price: $395 for a single-user 
version; $995 for a network 
bundle of three concurrent 
licenses. 

Contact: ZyLab, 100 Lex¬ 
ington Dr.* Buffalo Grove. IL 
60089, (800) 544-6339 or 
(708) 459-8000: fax (708) 
459-8054* 

Circle 1310 on Inquiry Card. 


SPREAD THE WORD 

Pi ruse address new product information to New Products Editors , 
BYTE, One Phoenix Mill Lane r Peterborough, NH 03458 , Be Her 
yet, use your modern and mail new product information to the mi- 
crobytes.hw or microbytes, sw conferences on BfX. Please send the 
product description, price , ship date * and an address and telephone 
number where readers can get more information. 
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LIN TAS! HAMBURG 


This printer knows how precious your time is. 



New from Minolta: Laser Printer SP3500. 


See for yourself how the new Laser Printers SP350Q and SP3000 can 
be real time-savers in your business. Thanks to powerful RISC technology (AMD's 
29K® 1 family) they feature extremely fast dofa-processing speed, giving the 
least possible delay between data •V transfer and 

printing. You get 10 pages per minute m a su P erb 

print quality. The unbeatable com- .. ; v bination of 

Minolta Fine-ART (Advanced Resolution Technology), the brilliant Micro-Toning 
System, Truelmage™* software (standard for SP3500 and optional for SP3000), 
Font Flexibility and Multi-EmuJation, Sodon't waste a second making up your mind. 
Fax < Copiers ■ Laser Printers Minolta. The simplicity of intelligence. 


Minolta GmbH B.E.O. ■ In den Kolkwtesen 68 D-3012 Langenhagen 1 - Tel (05 IT) 77 00 0 


1 29 K* is registered trade mark at Advanced Micro Devices, Inc. 2 Truelmage lu is trade mark of Microsoft* Carp. 
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MICROSOFT® 

WINDOWS™ 


COMPATIBLE 


The Right Connections! 

for all of your communication and networking needs 


CO/Session ™.. .fast 
remote computing 

PC Magazine's Editor’s Choice 
(February 25, 1992) in remote 
computing for DOS and 
Windows applications. With 
unbeatable graphics and 
response speed in DOS and February 25, 1592 
Windows, W's ideal for remote 
access to distant PCs and networks, or 
to support users at distant locations, 

LAN Magazine's 1991 and 1992 Product 
of the Year! 

CO/Session ACS.,.advanced 
modem sharing software 

The low cost modem sharing solution for 
dialing into and out of networks. Share 
modems without dedicating PCs. Remote 
control, terminal emulation and file transfer 
software is included. Or use your own 
favorite third party communication software 
that supports Interrupt 14 such as 
PROCOMM rw PLUS LAN or Crosstalk™ 


CO/Session LAN II... essentia I 
for network support 

The perfect tool for network administra¬ 
tors to support all LAN workstations. 
CO/Session LAN II includes full support 
for both DOS and Windows with excep¬ 
tional performance. 

CO/Session X.25,.,the only 
remote computing package for 
X,25 networks 

Offering wo rid-wide communications, 
CO/Session X.25 provides remote access, 
terminal emulation and automated file 
transfer between PCs over X.25 wide-area 
networks. 

Session/XL.. .automated 
communications made easy 

Create custom scripts to automate file 
transfers, data management and program 
operation on remote PCs or LANs. 
Designed to operate with the CO/Session 
family, it’s a perfect product for unattended 
communications any time, day or night. 
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EDITORS* 

CHOICE 


Products that provide superior perform¬ 
ance with unsurpassed technical support. 
Triton’s family of products.. . solving all of 
your communication needs. 



TRITON TECHNOLOGIES 
200 Middlesex Turnpike 
Iselin, New Jersey 08830-0233 
908-855-9440/FAX: 908-855-9608 

Proudly distributed by: 


UK-Nett Ltd 
Netheriands-Unit 4 
Germany-Online Store 
Australia - Powertech 


0932 85021 
78 230899 
6074/ST 04 
613 348 15 


Co/Session, Session/XL and Intelligent Graphics am trade 
marks of Triton Technologies, Inc. Other products are tradi 
marks of their respective companies. 
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Word Pracessors/Editors 


Am Pro 70 

^307 

Adobe Type Manup 10 

*43 

Brief 3.1 

169 

Mfcfoum?! 

335 

fiujgitibbfli 1.0 

101 

Aldus Pkitmiyler I FA 

537 

Grammni. IV 2.0 

58 

khl\enmti«gtmUm 

342 

Jusrwite 2.B 

166 

FoniU 

60 

MkrtradrWnnl 2.0 for Wwtew 

319 

Micnvifr PubTnh** 10 

132 

Mlunsoll Wcyd 5.5 

223 

Pbgearaker3.cn far OS/2 

532 

WnnMcl 5.1 IbrDIE 

274 

ftrgmHMflf 4.0 

532 

Wooden S 1 Ini Vtmtem 

782 

PjawrePreEtarijnHirl.O 

182 

Woid&iv 7.0 

274 

Pf StFifit FfaUiMiBr 3.0 

89 

Project Management 

Miaotoft Project 3 5 f/Wradow 

461 

Pubfahars' Type Foundry 1 5 
Vantkim JhAlishar Gold 4.01 

373 

537 

Supapraject 2.0 

550 

Graphics 


Tlmflline I 0 

465 

Moto [ttafriff 1 1 

369 



Adobe Slreutibe LI 

124 

Database & Tools 


taiua 11 IS 

353 

AsbamS.O 

719 

CNm5rnn7j 

335 

8-nwvfl 5J0foi DOS 

414 

Corel Arrshott 91 -CO NA 

43 

B+rrewi 5T0 far 05/2 

405 

Cerol Draw 2.Db0S/2 

384 

BdrimS.IOfatMow 

412 

C«M Grow 3.0 

384 

C+Bff Phis UJ 

451 

Desigmr 3.1 lot OS/2 

472 

Gfliioit hafeisitmnl Ouvel 2.1 

468 

Oeugneia IfatMw 

427 

tipper 5.01 

519 

fludii Carf tar Window 2.0 

428 

Dulttatifl 4.24 

538 

DrowPnrkt 1.1 

292 

Dbram,5 

504 

Fiodnixe Snrphio 1.0 far Window 360 

DbffielV DeveInput EdilMn U 

899 

Frsolantie Siqilics 4.0 fei DOS 

335 

Obte/Windcw 1 7C 

397 

GEM/3 PVBswrtatior item 10 

337 

mm 

133 

Hmroid Draw 1.0 

474 

FffiqilD 2.0 

489 

Howard Graphics 1.0 far Wlwfow 

32? 

Pennine 2,0 far OS/2 

518 

Hfirvnrd Graphics 3.0 

413 

f vadaM 4.D 

514 

Hfpik 1.0 

124 

Q«A 4.0 

265 

Mkrosoh Awmnt 3.0 

327 

8.bcrse 3.1 

483 

Window thaw 3.0 

101 

Rdna 3.1 far 05/2 i-3 Usa 
SupsibitM *1 Windows ml 1.3 

554 



480 

Spreadsheets 




Lotus 1-2-3 iMll far Mws 

427 

Snyrirrics 


bto M3 rol 2.4 

354 

SPSS PC+ Adv SinlisJks 4.0 

254 

lotus M-3 rel 3.W 

428 

SPSS PC+ Bose Prtckoge 4.0 [DOS) 168 

lotus 1-2-3 far 05/2 U 
MtrncafcPCE*ql4,0 

513 

Stolgvophiu FVi 

981 

322 

Syshi 5.0 w/Sygiaph OmptatL 

773 

QuattTU Peq 4.0_ 

324 


Hop tnvi 

jw 306 2,4 s ]33 AfipuMi JUliiliiirdm luiftfctiHi *511 

HM&wWdk3.D m MS Muhimttli<i Beethoven - CU l.l 53 

J™ £"*»» 95 MS AUitrafr aocksheff- CD T WlEf Itt 

SWttW 5a IteMjfimfeDwBr CD1J3 320 

Pre/ert flffl 

MicTD^dt fttjwct 3 El- F/Winekwrs 4*1 Qmiproe fm 2.1 661 

Supsproiedl 7.0 ' 5S0 Keodrighl 2.D1 305 

Timeline 1 0 465 Wudsani Phil 1.1 *67 


Display Be 

MlSlfc/Ulfiq VIIMB (PO) USB 
Komortri Sreolrti VRAMw/lMIl [PW)2*7 
H»o*5&^Sliiii/!MI(PtW 489 
OtdidWssiWlIKIf/IMfliPUJ 297 
Ftamfat^Citlf/Kfcw/lMB 217 
STB Wind/X Ulna (PCA) 296 

'fdmimMu/mim 171 

Emhlm Boards 

AST 525V11 EnhtfiLfld Rus {POD 505 
mmttvtotMem) 430 
taPtadfli3Z70MooterF/Wm 551 

Facsimile Hardware 

Bra Bocolb 2624 liiimdTPU) 70 
Cumplnta PC Cammufacutm 300 
CwnplflfE PC ffl* Pcm (9600] 300 

fatal Scfcfctfwi Ckcsk (PGy 336 

Maguhertj fan/Malm 9&/V6 S/ttif 405 

Printers £ Accessaries 

Canon Bubbtojsr Piinhen QJ10EX 354 
HPDdqtfSOOtCtaftW* 756 
HFLtBtfptlN 1,627 

HT Pun^or Cain PWrttBr 756 

Pactk 2Hnfli« (d Iff models 273 

Podfic2MBbpffP r 3P^30) 131 
Podfic 4MB Up C?P f 3PA30) 221 
PaafirPopPSCfft(2P/Di/3P/M 298 


Interface Cards 

3COM Elherbik tl IP 1* bH CPU) *175 
3COM ElbhkH WU bit Sit 748 
ADIC flC9 ChA Caprotera? Ed Chi 327 
Eagk NtlOOO flhit EW CK« 131 
Eagle N12D00 1*bir Ethnd (PCAT 162 
Fogle NF3200A 32-fart EfehneKBSA 60S 
Engln Nitwit UfteMI Kir NE2DOO 215 
Engle Niwra Uh Snr (if ME2000 422 

PwwiProneH/li Baiistr [PtA 516 
SMCPCfiOOFSknerSsvlfibriCX 205 
SMCPCfiOOWS^WksinFilsfO 127 
TanJCanmd Eftmf lObnsfrl IfCA) 121 
TimComid Eltmt l€tn»T 10 P4c US5 

Scanners l 
Input Devices 

Ingrtsh 2M Ser Mouse w/Wfa 71 
LejjjilKh Trorimai Serial 54 

MS Ballpoint Mona 125 

MS Bus Mouse w/Ptwlifudn 105 
MSfiusMouMw/Winil T56 
MS Sw Mdsbs 5ffld 383 

Sum™ Sunmoskeiili II I ill I Uta 345 
TtiurrdiebTfl PbrtdWe 63 

Coeffi Typtst+ Graphics 0C2 Susitr 301 
HP S<un|nr IIP w/lnflrofare (PCA) 014 
Li^teth Stamtnti Mod 2S6 fPCW 273 
Logitech Salmon Mod 32 (PCty 137 
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Languages & Programming Tools 

MIC Flr.wmiirl ii3 mi 

AsyimToDfawl;5 201 

Borland C++11 338 

M DOS 6.0 67 

InlMHliue Ecnvfktw 7.0 193 

MS Base Camp 7.1 (005/05/2) 32B 
MSt wilii C++7,0 327 

MS Cphnl Camp 4.S (OOS/QS/?) 505 
KDamDmiimidHn 332 
MS PdmdI Camp 4.0 i'DOS/05/2 100 
MS Quick C T,Otar Window 132 
MS Iteud How I 0 [/Window* 132 
MS Windows. SDK 3.0 330 

MSOaS 5,0 (genera) 48 

MSQOS 5.0 Opcode 50 

Q^d™2.Q 105 

TutoC^ll faiWeidow 105 
Turbo Debumef S Toofa 2.0 105 

Tuba PtocnHl. 5 b Window s 121 
florin; C++ 3,0 {DQS/Wi/05/25 465 
Zodic C++ Sd S Eng 3.0 fb/W/C) 664 

integrated Packages 

Lotusbvmphoity 2.2 SOS 

L«lui tfo£3i 92 

Microsoft Works 2.0 90 

Wiiwzfor K 1.1A 320 

WodPeifacf Wwb 1.0 04 

Hetwork/Multiuser 

Knwd KefWm2.2 10 User 1,170 
Hovel NetWare 2,2 SO User 2,343 
WNelWM3.il IGLfca 1,481 
HomIK etWn3.il IfflUsar 4,152 
Novell NelWnre 3.11 20 User 2,040 
Novell NelWtre Lie 70 

PC-MDS4.1 ■ 5 User 450 

Productivity Tools 

Dan BrckJins Demo II 3.0 201 

Microsoft Money 1 .0 46 

JkmoIrM'itt 406 

Microsoft ftodutftuily Pak 3L 1 40 

Onlsngei 10 265 

Ptxksar ID fur Wtrefam 243 


OwHHiMiKirtiofW 

mban Copy 1.0 for Window J 133 

Ckiwup (ustamer/Ternfad 3.0 123 

UUbIMw UO 

I>rno«ifnm femt Emut fltsyndronous 141 
Mtcnwoiew I 0 67 

PrcKomm flic 1.0 fur Window 82 

PnjcammFVsJ.Ql 70 

Hekiy Bold 5,0 175 

Srabmr2403.1 207 

WrmrMOA 61 

WntaePta 74 

Utilities 

3B6Mu5i Pie 4.01 61 

Mit4l.Q S3 

Ceiitrai Pant Annwrc 13 84 

Cefttni Perm Bncbp 7 .1 64 

Dreck-tt3,0 83 

Fasfbork Plus 3.0 122 

HOC km Ondw 7.0 33 

taplink Pru 4.D 104 

/WcrosaltWincbft Debugger 21 130 

Hurton Anhwirus ?.0 (OOS/Wlel 85 

Nwtwr Backup 2.0 [DOS/Winl 86 

Wwfon Besklup I .Q Ik DK IIS 

Ncwiwi OdHtcrp 2.0 for Wndbrn 00 

PTOtS7J [OOS/WWm] 112 

QDOSHI GaH&e 1.0 43 

QFMM 336 Ertp Mnm Mgr 4.01 61 

Smdfl 2.0 86 

Super fC-Kwt 4. T 47 

Satrenlur 2.0 78 

Xlrw Gold ?.S 97 


Group Productivity 

CC.M 1.0 Window PluttaenPk 343 
CCiMrf 3.2 - fl ther Pock 135 

Ct:Mrrf 3.2 MS-DOS PfaHum Pack 136 
MS PC Mail 2.1 '20 User Ik Pit B80 
«5 PC6MI2J Rmta Wtskt 129 

MS PC Mini 2.1 Server 459 

WunffediEd OffrCn PC 3,01 89 


Softune Makes Buying As Simpu As... 


I a.l Shipping 


Fax your order & inquires 
FAX to us 24 hours a day 

1^718*438*2315 


®iiV! Ask for 

Federal Express, 
DHL or UPS, 




c 


If you wani 2 to 4 day service through 
customs to your door 


or 


Call us at 


1*718*438*6057 

(9;00toJ7:00U,S.EST, Mon-FriJ 
All prices and payments are in LLS.D., 
and do not include shipping, insurance, 
and othe r fees.VAT aitef duties will be 
collected at delivery. Please confirm 
prices, availability, shipping costs and 
other fees at time of o rder. 



For large ciders, we also ship via economic 

Air Freight, with 1 ueek delivery. 

Please confirm shipping costs when placing 
your order. 




For fastest Ordering, 

use your Visa. MasterCard. 

American Express, or Eu roCaid 

Simply provide us with your credit card 
number, expiration date, shipping and 
billing addresses when ordering 
A $% surcharge is added. 

Ory^u can... 

Wire Transfer funds directly to our 
account at Manufacturer's Hanover Trust 
(ABA# 021000306) 

4901-13th Ave. .Brooklyn, NT 11219 
Account No,l£K206359wh5. Please add 
$15.00 wire transfer lee and applicable 
shipping charges. Allow 1 weeK for 
confirmation of transfer. 

We accept bank checks in US Dollars 
payable on a US Bank. Send your order 
with payment 

THHMS All juiftS are subject In china. 1 without nuJice. 
We do not charge yaar enwi until jftwr order is 

shipped:. All nauri* retpaiie prior it u the nation and HA 
nurriher from our customer scivtoc ckjitartment. 
f Minimum 30% nstocking Tee on returns) iML retums 
are to he shipped prepaid ami insured. 


INTERNATIONAL DIVISION 


Softline International Divison 1333 60th Street, Brooklyn, NY 11219 FAX: 1-718-438-2315 














































Put more power in your PC 


Plug MKS TOolkit into any DOS or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll find that 
MKS TOoIkit is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing system itself. 

Advanced programming tools 

once available only on UNIX™ systems 
are packed into MKS TOolkit for DOS 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command language 

• command editing and history 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS Tbolkit is easy to use, 
with on-line manual pages, lots of 
examples and quality documentation 
for both novices and experienced users. 


It’s not 

powerful hardware - 
it’s powerful 
software that 
makes it possible. 


You'll be able to get the job done 
effortlessly too, wherever you’re work¬ 
ing. Fbr laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. Fbr developers 
working on a UNIX system and a PC, 
we’ve made it easy to copy flies 
across systems. And MKS Tbolkit 
tracks the P0S1X.2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar beyond 
your hardware. 




Australia 

03 580 1333 

Finland 

8 0 505 4536 

Singapore 

65 747 2266 

Full 30 day 
money back 


03 419 0300 

France 

01 4877 2244 

Sweden 

0131 115 88 

Benelux 

020 614 24 63 


01 4781 1011 


0314 060 25 

Brazil 

083 322 1904 

Germany 

0551 507 620 

Switzerland 

061 47 32 01 

guarantee, 

Denmark 

04288 7249 

0721 988 280 


032 255 743 


England 

0736 244114 


06 126 595 0 





0386 53499 


030 852 00 45 





071 833 1022 

Italy 

02 480 1111 





35 King Street North 
Waterloo, Ontario 
Canada. N2J 2W9 

MKSand MKS Toolkit are trademarks of Mortice Kerri Systems Inc. 
UNIX is a registered lrad@ma.rk ol Unix System Laboratories. Inc. 
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JERRY 

POURNELLE 


The Amiga Revisited 


I suppose I could start by saying it has been another 
hectic month, but then every month seems to warrant 
that. Of course, this is Chaos Manor. 

1 had hoped lo gel to OS/2 this month. It's not 
all my fault, OS/2 installs only from the A drive. 
Like most real-world systems, my machines take a Sc¬ 
inch disk on the A drive and a 3^-inch disk on the B 
drive. For months IBM never sent me any copy of OS/2; 
now I have no fewer than 14 copies—and every single 
one is for 3M-inch drives. Now the solution is to open 
the Gateway 2000 486/50, swap cables for the drives, 
run Setup, and inform the computer of the change. 

Alas, about the time I was ready to swap cables, T 
heard new rumors that IBM is coming out with a bug- 
fixed version of OS/2. IVe got enough reports of known 
bugs that it makes sense to wait. In fairness: I also have 
reports from highly enthusiastic readers who say that 
OS/2 runs many DOS sessions in true multitasking; that 
it runs most important Windows applications flawlessly; 
that it was easy to set up, and there wasn't any messing 
about with a PiF (program information file) and the like; 
and thai they have had few to no problems. 

Anyway, next month, OS/2 for sure. IBM says they 
have a fix that lets you install OS/2 from the B drive, 
and they're sending that as well as 5^-inch disks. 

Laptops 

We went down to the beach house this month. The theory 
is that Larry Niven and I can pop down there away from 
the phone and do fiction without distractions. That works 
surprisingly well. Roberta and I also go there when I'm 
working on my own books; and, of course, if s an ex¬ 
cellent place to experiment with concepts of computer 
portability. This time 1 may have gone a bit far. 

I had with me Moby Brick, which is a 486 computer 
smaller than a box of Microsoft Windows software; an 
older 386 Brick; the ancient Zenith Supersport SX; the 
new Zenith Mastersport; an older Texas Instruments 
TravelMate 3000 WinSX; a Gateway notebook, the No¬ 
mad 42QSXL, which appears to be identical to the Win¬ 
SX except that it has a Gateway label and 2 MB less 
memory; the newest AT&T/NCR Safari; and probably a 
couple of others I lost track of. We had enough comput¬ 
ing power to run the city of San Diego, T also had bags and 
bags of software. Our beach house looked like an elec¬ 
tronics shop. 

1 hadn't really lost my mind. Much of my on-the-road 
software was scattered across several computers, and I 
hadn't had time to consolidate it preparatory to passing a 



couple of those machines along to local schools. There 
was also a lot of uninstalled software. I got all that 
straightened out and took the opportunity to do a bit of 
comparison. 

Ergo Computing's Moby Brick has been my main ma¬ 
chine when I'm at the beach, and it still is. It's not some¬ 
thing to carry on the road: we're about to take off for 
San Francisco and Silicon Valley, and I won’t take it 
along. The advantage of Moby 
Brick is that when I get it con¬ 
nected up to a good color mon¬ 
itor, keyboard, and mouse, I 
can't really tell the difference 
between it and my main ma¬ 
chine; or I couldn’t until re¬ 
cently, anyway. I keep a power 
supply, a Microsoft “Dove bar" 
mouse, and a Northgate Omni- 
Key Plus “Poumelle-configu- 
ration" keyboard at the beach 
house, so all I have to carry 
back and forth is Moby Brick 
itself. 

Ergo furnishes a heavy-duty 
padded case for transporting 
Moby Brick, but I confess I 
don’t bother. My Moby Brick 
resides in an old Wingz shoul¬ 
der bag, and there's room in 
there for the computer, tele¬ 
phone cables, a notebook, a pile 
of floppy disks, and some pen¬ 
cils. Obviously I don’t throw it 
across the room, but I'm not all 
that careful with it; and so far it 
has survived many trips, as has 
its predecessor, the 386 Brick. 

I also keep a “Niven-eonfig- 
uration” keyboard: my partner 
for some unaccountable reason 
likes old AT-style keyboards 
with the function keys across the top, and the Control 
key down by the Shift key, where Satan wants it. Having 
both keyboards makes it easy to set Moby Brick up for 
Larry. 

Larry’s not yet into Windows, so he gets a setup that, 
except for the smaller 15-inch Princeton monitor (as op¬ 
posed to the 20-inch Nanao FlexScan he favors), is iden¬ 
tical to his home operating environment, which is 


Jerry looks at 
transportable and 
notebook computers 
and takes a closer look 
at the Amiga 3000T 


I ILLUSTRATION: STEVE TURK® 1992 
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Call of write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave. ■ Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept ViSA and MasterCard 

1BW>tVATmm'2a&m?466 rw wra. ZkrvH and congjifiy inaras nof fflLiifcC 


Accepts Most Motherboards and Passive 
Backplan es _ 


Doesn 't Look Like IBM 


Rugged, Modular Construction 


Excellent Air Flow & Cooling _ 

Designed to meet FCC _ 

204 Watt Supply, UL Recognized 
200 & 300 Watt Supplies, UL OSA . TUV 


Three Models: Drawer , Shelf, and Panel 
Reasonably Priced 


Rack & Desk 
Chassis io> 11 m i ii 

XT /AT/286/386/486 

1111111111 i 111111 i 111111 h 11111 

integrand’s unique packaging design uses 
modular construction. We have 3 basic 
models for iSA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too . integrand offers high 
quality t advanced design hardware and 
strong support, Why settle for less? 


Rack & Desk Modeis 
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Desqview, That's what l used until re¬ 
cently. 

The first thing i did when 1 got things set 
up at the beach house was to install Win¬ 
dows 3.1, updating the previous Windows 
3.0 installation that came with Moby Brick 
That worked just fine. However, when l 
tried to convert the screen from 640 by 
480 pixels to my usual 1024 by 768 pixels, 
1 couldn't do it. 1 suspect 1 don't have the 
right drivers for Windows 3.1. Tin not 
complaining: on a 15-inch screen, 640 by 
480 pixels is actually good enough. It's 
all I get on a laptop, and indeed about half 
the Windows-using computers in Chaos 
Manor are set to 640 by 480 pixels. 

On the other hand, 1 didn't have much 
problem with a CD-ROM device for Moby 
Brick. I used one of the little Trantor de¬ 
vices that converts your printer port to a 
SCSI port, and it worked OK. Actually, I 
did that only for a test, but now that Mi¬ 
crosoft has integrated Word for Windows 
and Bookshelf—more on that later—I'll 
want CD-ROM capability on trips as well 
as at home. 

One of the main advantages of Moby 
Brick over a laptop is its single half-card 
slot, which can hold, say, a SCSI controller 
or a Sound Blaster; but technology is 
catching up here. Not only does Trantor 
have a parallel port-to-SCSI device, but 
Zircom has an Ethernet connector that can 
hook your portable into your main system. 
Most laptops have VGA output, so if you 
have a monitor, you can get color. 

Supra has a neat little 14,400-bps fax 
modem, so you don’t need a fax card on 
the road. The Supra modem also has er¬ 
ror-correcting capabilities, which will let 
you work through noisy hotel phone-line 
systems that overwhelm the built-in mo¬ 
dem in most laptops. The Supra modem 
is small enough to stuff into the computer 
carrying case if you're not checking lug¬ 
gage. Of course, it does use a serial port, so 
if your portable doesn't have a second se¬ 
rial port or separate mouse port, you can't 
use a mouse and an external modem at the 
same lime, 

Moby Brick remains an excellent tool 
for going from one fixed location to an¬ 
other; but Fd hate to have to carry the 
monitor and keyboards along on every trip. 
What with new tiny hard drives, small 
high-capacity external hard drives, and 
new improvements in chip technology, 
laptops are catching up with portables in 
capability. 

Laptop Wars 

When we went up to San Francisco, we 
winnowed things down to two laptops. 
One was my Masters port. 1 love Zenith 
laptops. Last week we had to repair the 


ancient Z-l83 laptop T gave our church, ft 
cost $83.50, the first repair it has needed in 
five years of hard use. 

Roberta chose the Nomad 420SXL. It's 
preferable to TVs WinSX even though it 
has less memory, because the WinSX has 
taken lately to locking up at unexpected 
intervals. It does that only when it's do¬ 
ing a big modem download, so there's 
screen action but no keyboard activity. We 
don't know if the problem is connected to 
the WinSX's screen blanker/disk drive 
manager software, or if there's a heat prob¬ 
lem, or if a chip got loose. Otherwise, the 
machine works just fine, and while we're 
off up north. I'll have Alex lake it to a 
good repair shop. The main point here is 
that Roberta, having had a chance at half a 
dozen laptops, is very fond of the WinSX, 
and since the Nomad is identical to it ex¬ 
cept for memory, she's quite happy to take 
the Nomad. 

Gateway furnishes better documenta¬ 
tion with their machine than TI did. The 
external power pack is much smaller and 
puts out a lot less heat. The Nomad comes 
with different memory configurations. The 
documentation says that installing more 
memory is tedious and requires removing 
the keyboard, I think the machine needs 
the full 4 MB—Windows machines really 
do need a lot of memory—so if you're not 
mechanically inclined, your best bet is to 
gel one with the full 4 MB in the first 
place. 

The Nomad comes with the same '‘sort 
of mouse" that came with the WinSX. It's 
a tiny little thumb-hall device, and it's no 
good; at least 1 can't use it well. Fortu¬ 
nately, we have a Logitech Track Man 
Portable. That's so neat you may want to 
use it on your desktop machine, and it 
works just fine on the Nomad. The No¬ 
mad comes with Windows 3.1 installed. 
I'm not happy with the Microsoft mem¬ 
ory managers, so 1 installed QEMM-386, 
as I routinely do with new machines. 

Like Niven, Roberta is still using Desq- 
view rather than Windows, and QEMM- 
386 works with both. You do want to boot 
without the DOS=HIGH statement in 
CONFIG.SYS if you're running Desq- 
view, and you may want some other cus¬ 
tomization. The easy way to do this is to 
have a couple of batch files: MAKE- 
WIN AT copies CONFIG.WIN and AU- 
TOEXECWIN to be CONFIG.SYS and 
AUTOEXEC.BAT; MAKEDV.BAT does 
the same for CONFIG. DV and AUTO- 
EXEC.DV. 

Help! 

One other thing the WinSX had was an 
on-line menuing system and help file man¬ 
ager called Lap Manager, I never used it 
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What power supply is inside 
your computer? If you are like 
most people, you dont know 
and frankly> dont care . 

But, because your computer s 
power supply is a critical 
system component, what you 
don't know, may hurt you* An 
inferior power supply can 
cause interference, rebooting, 
hard drive errors, and other 
nasty hard-to-track problems. 
So why take chances? Call the 
power supply specialists at 
PC Power and Cooling today . 


Ordinary Power Supply 


HERE ARE TEN GREAT REASONS TO SELECT THE INDUSTRY’S BEST, 
THE TURBO-COOL" 300 AND TURBO-COOL" 450. 


1. 50% TO 100% MORE POWER 
The more power, the better! Our high-capacity 
units start drive motors with ease, run cooler, 
last longer, and allow for future expansion. 


2, BUILT-IN LINE CONDITIONING 


Turbo-Cool power 
supplies wont skip 
a beat when the line ^ 
voltage sags.Their m 
wide input range 
(85-135V, 170-270V) 


INPUT VOLTAGE (MIN) 

I. 


urifl h? 3 vv-diirv intuit ordinary turbo-cool 

anu neavy uuiy input power smw power supply 

components protea your 

PC and its data from sags, surges and spikes. 


3- ECOB AND VDE-B LINE FILTER 

A dual-stage EMI filter keeps electrical noise 
well below agency standards. 


4. INDEPENDENT REGULATION 
Turbo-Cools superior independent-regulation 
design keeps output voltage tolerances 20 
times tighter than that of an ordinary 


power supply This exceptional stability 
improves hard drive reliability during critical 
access periods. 

5. ULTRA CLEAN DC OUTPUT 

A dual-stage output filter ensures that sensitive 
computer chips receive pure, low-ripple power. 

6, PROTECTION CIRCUITRY 

Our units offer the most complete protection 
from dangerous overvoltage, overcurrent, 
and short circuit conditions. 

7* IHERMASENSE" COOLING FAN 

The Turbo-Cool 300 features ThennaSense, 
our high-capacity, 
thermostatically- 
controlled, variable- 
speed fan. Its ideal! 

H igh- perform anee 
systems operate up to 
35° cooler while 
standard ones tun 
as much as 75% quieter. 


8, UL/CSA/TUV APPROVALS 

Our high-capacity units are safety approved 
by not only UL, but also by Canada's CSA 
and Germany’s strict TUV. 

9, TWO-YEAR WARRANTY 
Turbo-Cools are designed and tested for 
MTBFs of over 100,000 hours. They come 
with a no-hassle 2-year warranty and a 

30-day money-back guarantee. 

10* GREAT VALUE 

Loaded with premium features, a Turho-Cooi 
power supply will upgrade the performance 
of your PC or IAN file 
server at a retail cost 
of only 55^ to 8QC 
per watt. You’ll be 
powered by a unit that 
is popular with award¬ 
winning PC manufacturers 
and recommended by experts Turbo-Coo 1460 

such as the PC Magazine Advisor! 
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5995 Avenida Encinas, Carlsbad, CA 92008 ■ (619) 931-5700 ■ (800) 722-6555 * Tax (619) 931-6988 
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much, but Roberta liked it. 1 don’t mind 
remembering that you type rapower -on 
to turn on the WinSX (on the Mastersport, 
if s machine modem on), but Roberta 
isn’t much interested in memorizing de¬ 
tails of machine operation. T wrote her a se¬ 
ries of batch files for her older Zenith lap¬ 
top. They’d turn on the modem, log onto 
the right directory, and invoke the proper 
communications program for BIX or GE- 
nie. I didn’t get around to that with the 
WinSX, because it had Lap Manager. 


Fll have to do it for the Nomad, unless 
I find a way to install Lap Manager on it. 
While fm at it, I’ll jigger the AUTOEX¬ 
EC.BAT file to give my name and fax 
number when the machine turns on. I’d 
done that on the Zenith laptop before it 
was stolen, and thaf s how the San Diego 
police knew to call me when they recov¬ 
ered the machine. 

Roberta thinks all laptop machines 
ought to come with good on-line help sys¬ 
tems describing the machine and any pre¬ 


installed software. Many outfits put up 
readme files, but they tend to be too long 
and unindexed. What Roberta wants is hy¬ 
pertext on-line help files. She also points 
out that USRobotics prints the essential 
information from their manual right on the 
bottom of the modem. There’s a lot of 
blank space on laptop bottoms.... 

RoboHelp 

if you have an application that can benefit 
from hypertext help systems for Windows, 
you ueed RoboHelp from Blue Sky Soft¬ 
ware. This really works to take the sting 
out of building help systems. The author of 
RoboHelp—who, curiously, is unnamed— 
says in the preface to the manual that “the 
day of the ASCII read-me file is over.” 
With luck, this is true. 

RoboHelp requires Microsoft Word for 
Windows, Microsoft Windows 3.x, and 
the Microsoft Help Compiler 3.x. Given 
those, you can build hypertext help sys¬ 
tems for just about every Windows appli¬ 
cation. 

Using RoboHelp is straightforward. 
You’ 11 need to know a bit about Windows 
and Word for Windows and how to use 
the Microsoft Help Compiler; otherwise, 
it’s all explained simply enough. Do un¬ 
derstand, this is a professional tool, but 
anyone who can use Word for Windows 
can use it. That certainly includes teachers. 

I strongly recommend that anyone dis¬ 
tributing a Windows product, or hardware 
with Windows installed, build real help 
files to include with the product. You’ll 
make your customers much happier and 
end a lot of reviewer frustrations. Robo¬ 
Help looks to be the simplest way to do 
that; this makes Blue Sky a public bene¬ 
factor and more than justifies a User’s 
Choice Award. 

Cursorific Pro 

I’m still writing this in Q&A Write, but 
fm now used to Windows and Microsoft 
Word; enough so that Eve taken to run¬ 
ning Windows on the Mastersport, The 
only problem I had with that was that 1 
sometimes had trouble locating the Win¬ 
dows cursor on the desktop. 

That was just about fixed by Cursorific 
Pro from Aapex Software. This installs 
simply, ending up as a resource in your 
Windows Main program group. Invoke it 
and choose cursors for different condi¬ 
tions. You gel a lot of cursor sizes, pat¬ 
terns, and shapes to choose from. One of 
them will be visible in almost any light 
condition. 

This is one of those programs that docs 
one thing, does it well, and causes no prob¬ 
lems. If you have any trouble at all seeing 
your Windows cursor—or if you’re just 



Move to Windows, 
stay with theWL 


KEAterm VT42Q 

Features Extensions Networks Benefits Help Do 


Features 


Extensions 

| * True MS-Windows 3.1 application 

[ v Full VT420 functionality- 

* 150 and attribute mapped colors 
r VT340 block mode JMocal editing 

* IBM and AHSl graphics 
rHiotanj buffer 

* ASCII and Super Hermit file transfer 
r On saw u**r buttons 

v- Interpretive script language J 

*DDE client and serwr support 


Benefits 

* PQUbw nign ana wioe 

* truo 132 column mode 
“ multiple pages 

* coupling 

Windows, 

✓ FWti'Session*, 
each with a 
window 

Help n * 


DOS and VAX 
applications 
| ^ Cut and peete 
between 
application* 


Networks 


I V indude* LAT, 

INT14, INT'fcB & 
a TCP/IP interface 
| * KEAlink LAT, TCP/IP, I 
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I*Ml Window 
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I v Technical support I 
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VT emulation under Windows 

KEA hasVT emulation and connectivity products tor your PC: KEAterm 
VT emulation for MS-Windows ZSTEM VT emulation for MS-DOS and 
SCO UNIX; the PowerStaHon VT layout keyboard for your PC and KEAlink 
network products for connecting to your VAX or UNIX host 

Te!: (604)431-€727 Fax: (604)431-0818 

Orders: 1-800-663-8702 
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* EISA UTILITIES MAKE THE JOB 
SIMPLE 

KjHK AMI designed and 
jf%P/A&. developed the EISA 
Configuration Utility 
jpgaMpr to make configuring 
^g lsHr EISA products a snap. 

Run the ECU and select 
Br the auto configuration option, 
^ or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—AMI. 
Whether it's motherhoards, 
BIOS, utilities, or SCSI a 
host adapters, AMI is JU 
the single source * WB 
for advanced EISA ^|1| 
technology. 


ADVANCED EISA & MODU- ^ v i&M 
UR CPU MOTHERBOARDS WR 

With AMI leading the way in EISA 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability. 

■ EZ-FIex—A new modular CPU design 
offering easy upgrades to future 
technology. 

■ Enterprise II—A proven EISA per¬ 
former, popular for critical applications. 


EISA ADD-ON CARDS 

The Feist Disk EISA SCSI Host Adapter, 
with a ^ 

combination 

of 16 MB 
cache, and 
intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other ELSA cards in the near future. 


THE LEADING 
■ eisa BIOS 

.' AMI is the world¬ 

wide standard for 

BIOS. AMI’s EISA BIOS provides the 
reliability, compatibility, and features 
you desire. Plus, it’s compatible 
with AMI’s BIOS Configura¬ 
tion Utility, providing - 

on-site customization A j 

for the Integrator /m 


THE AMI DIFFERENCE 

AMI’s expertise covers the entire EISA 
environment. With research, engineering 
^ and support functions under one roof, 
AMI is unmatched in knowledge 
and support. Call AMI, and 
- you will understand why 

n AMDs “monopoly” on 

EISA makes it the 
only game in town. 

Inquiry Card SINGLE SOURCE TECHNOLOGY 

: 791 AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381 
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bored with your cursor—this is the pro¬ 
gram to get. It sure saved me some eye- 
strain. Recommended, and the winner of a 
User’s Choice Award. 

K-U-I 

If you don't care for trackballs and you 
have to run Windows on a portable, Soft- 
ac’s K-U-I—Keyboard User Interface— 
may be just what you need. This lets you 
set up a bunch of hot keys to launch ap¬ 
plications, simulate a mouse, and do com¬ 
mand-line control in a pop-up window. K- 
U-I also includes user-selectable cursors. 

I fmd I don’t at all mind either the Mi¬ 
crosoft Ballpoint or the Logitech Track- 
Man Portable, so this isn't as useful to me 
as I thought it would be when I got it; but 
if you' re tired of mousing around, this may 
be the remedy. 

The Amiga 3O00T 

This is a report, not a review. I don’t have 
the time or space to go into all the features 
of the Amiga 3000T and the new Amiga 
2.0 operating system. What l can do is give 
you some impressions and tell you why 
you might want to buy one. 

The Amiga was the first personal com¬ 


puter with a practical multitasking oper¬ 
ating system. It also had stunning visuals 
integrated with a good sound system, so 
it was the first practical low-cost multi¬ 
media machine as well. As a result, it at¬ 
tracted quite a few users. Most were hob¬ 
byists. Some dropped along the wayside, 
but a few, like my colorful friend Leo 
Schwab, became real fanatics who thought 
themselves Keepers of the Sacred Flame. 
They went around denouncing IBM, which 
may or may not have helped get others to 
take the Amiga seriously. 

Others, like David Joiner and Joanne 
Dow—you can find them on-line in the 
Amiga conference on BIX—were willing 
to overlook the machine's many and very 
real defects: weird documentation—many 
of its best features weren’t documented at 
all, and they were passed along as folk¬ 
lore; a slow and insanely dumb disk drive 
system; hokey error messages; a start-up 
system that was just plain odd, involving a 
“Kickstarf ’ and an icon-operated “Work¬ 
bench,” except that power users could use 
a command system called a CLI (com¬ 
mand-line interface); mysterious termi¬ 
nology; and so forth. Of course, some of 
these were strengths rather than defects, 


but the early Amiga was so poorly docu¬ 
mented that many features were as con¬ 
fusing as bugs. 

There were a number of revisions, and 
promises of more, but over the years the 
Amiga lost several chances to move up to 
real rivalry with the Mac. On the other 
hand, it's still here, with about a million 
units in the U.S, and perhaps 3 million 
worldwide; and while sales aren't exactly 
leaping along, they’re not all that slow ei¬ 
ther. The Amiga has found a definite niche; 
and those who like it, like it a lot. 

Moreover, the new version of the oper¬ 
ating system that is incorporated into the 
3000T fixes most of the problems de¬ 
scribed above. The floppy drive system is 
still a hit weird, but it’s no longer intoler¬ 
ably slow. The hokey “Guru Meditation” 
messages you got if there was a system 
crash are gone, and, even better, so are the 
system crashes. The new operating sys¬ 
tem boots up from ROM and comes up 
when you lurn on the machine; no more 
two-stage Kicksiart-Workbench bootup. 
The operating system has many features 
you won’t find in DOS systems, too. 

For instance, quite good sound render¬ 
ing is built in: no sound board is needed to 



Rub lamp and say: 

'*3 want vivid color from an affordable printer. " 
"3 want vivid color from an affordable printer." 
"3 want vivid color from an affordable printer." 
C7f that doesn't worl< call 1-800-835-6100, T?ept. 





The Phaser™II PXe color printer produces 16.7 million of the world's brightest, most vivid colors, it prints at 300 dpi onto transparencies or paper using 
PostScript Language-Level 2. it works with PC or Mac applications, it's fast its networkable and at $4995, unexpectedly affordable. Rub for awhile, then call, 

Tektronix 
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get multimedia. The Pro Write word pro¬ 
cessor (it’s much like MacWrite in use) 
will have the Amiga read the screen to 
you. It does a surprisingly good job T too. 

Arexx, the Amiga version of the Rexx 
command programming language, is built 
into the Amiga operating system. Rexx is 
a very powerful language that lets you 
build highly complex and useful software 
robots to handle such things as communi¬ 
cations and backup unattended; experi¬ 
enced Amiga users can do astonishing 
things with it. 

About die time you read this, there will 
be a new addition to the Amiga 3000T op¬ 
erating system: the ability to read DOS 
files directly. That is already installed on 
my system. It makes text and source code 
transfers very easy. The 3000T l have has 
a high-density 3^-inch drive; that’s at pres¬ 
ent an undocumented feature, but I pre¬ 
sume Commodore will document and sup¬ 
port it soon. 

The Amiga 3000T has full SCSI capa¬ 
bility. Attach any true SCSI device, in¬ 
cluding a haid drive, and it ought to work 
just fine; no controller card is needed. We 
tested the Amiga's SCSI capability by con¬ 
necting up the Palindrome DAT (digital 


audiotape) drive that normally runs off a 
Future Domain controller card. There was 
nothing to it: just connect it up, put in a 
blank tape, and bring up the backup pro¬ 
gram. 

T 

1 he current 
version of the 
backup program isn’t 
very sophisticated. 



The current version of the backup pro¬ 
gram isn't very sophisticated: it will do 
only incremental backups to a new tape, 
otherwise only full backups on a previ¬ 
ously used tape. On the other hand, it 
works just fme, and it's fast (at least with 
DAT), so 1 can't complain. It will restore 


single files or drawers (which is what di¬ 
rectories are called on the Amiga). We 
erased some games and restored them from 
tape, and they ran as well as they ever did. 
1 am told that any SCSI tape drive, such as 
those from Colorado Memory Systems, 
will work with the Amiga. 

The next test was CD-ROM drives. First 
we tried a Denon drive (manufactured by 
Sony), which is supposed to be true Mac- 
compatible SCSI. It didn't work. Then we 
tried the Toshiba CD-ROM drive that 
came with the Corel Blockbuster package. 
That worked First crack. The Denon drive 
is older, hut it works with most SCSI de¬ 
vices; I don't know why the Amiga 3000T 
didn't like it. The Toshiba is easily the 
fastest CD-ROM drive I have; it works 
just fine. So does the Pioneer read/write 
optical drive. An Amiga doesn't know 
about WORM files, so you can't run a 
WORM drive. AH SCSI devices are not 
equal 1 don't have any advice on how to 
tell which will work with the Amiga and 
which won't. 

SCSI devices appear to the Amiga op¬ 
erating system as just another drive. The 
CD-ROM retrieval software I know about 
is all written for DOS or Mac operating 
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systems; V m not aware of any for the Ami¬ 
ga. We were able to read DOS directory 
and filenames all right, and text files; but 
we couldn’t run any of the retrieval soft¬ 
ware. We were able to view some CD- 
ROM screen images. 

Art Department Professional is a won¬ 
derful program that converts just about 
any screen image format to something the 
Amiga can display, and we were able to 
look at, for instance, NASA GIF files just 
fine. The VGA quality is excellent, but 


then you expect that from the Amiga. 

Indeed, desktop video is the Amiga’s 
strongest point. It’s easier to make a good 
desktop presentation integrating visuals, 
animations, and sound with the Amiga 
than with any other system I know; cer¬ 
tainly than with any PC-type system. 
Moreover, Amiga stuff can be output to 
tape and then played on any VCR: I recall 
a spectacular presentation by Klaus Heiss 
at Doug TrumbalTs studio in the Berk- 
shires. It was a series of solar-sail space¬ 


craft, drawn and animated by Georgetown 
University students using an Amiga 2000. 

I’m supposed to do another space pre¬ 
sentation at the White House, and 1 think 
I’ 11 work up something on the Amiga. V ve 
got some scanned images of my ships, 
there are plenty of space images for back¬ 
ground, and Disney makes an excellent 
animation program; and there are several 
programs that will build presentations. 
Stay tuned. 

I wouldn’t recommend the Amiga as 
the only computer for a small business. 
You can manage: There are reasonable 
word processors, databases, and spread¬ 
sheet programs for the Amiga; but you 
will be out of step with everyone else. Fd 
hate to do my income taxes without Tax- 
view or MaclnTax, and there are many 
small businesses using Quicken or Access 
to Platinum for accounting; neither of these 
has an Amiga version. My artist friend 
Kelly Freas likes the Amiga because of 
the graphics, but his wife finds the business 
software is driving her nuts. Of course, 
they haven’t bought any new software in 
years. Still, in my judgment they’d do bet¬ 
ter to get a PClone for the business and 
leave the Amiga for graphics and games. 

The Amiga is used as a solo business 
machine in Europe, and knowing the Ami¬ 
ga and its European software base may be 
an edge for those wanting to do business 
over there. There’s also a simple program 
that will change the Amiga video output 
from U.S, NTSC to the European PAL 
standard (which has more scan lines). 

The Amiga fares better as a solo ma¬ 
chine for students, provided that the stu¬ 
dent is curious about the machine’s po¬ 
tential, Amiga users will get a very good 
grounding in both basics and slick tricks of 
computer use; Windows or the Mac should 
be a snap for an experienced Amiga user. 
College students may need software, such 
as dynamic simulation programs, that just 
aren’t available on an Amiga; on the oth¬ 
er hand, while I haven’t seen it. Dr. Marvin 
Weinstein, an Amiga enthusiast at the 
Stanford Linear Accelerator Center, says 
that Amiga DOS Maple is as good as 
Mathcad or Mathematics. Most of the big 
CD-ROM databases don’t have any Ami¬ 
ga access software, ft might be possible 
to write an Arexx script that would do 
much of that, but I’d hate to try it. 

Actually, it might be fun to try that, pro¬ 
vided that you didn’t have a fortune riding 
on the results. I don’t recommend the Ami¬ 
ga as your only business machine, but I 
can recommend it as a second machine for 
people who just like to play with comput¬ 
ers; I’d guess that about half the BYTE 
readership would find the machine worth 
having just for fun, and many of those 


ARE YOU SPENDING 
TOO MUCH TIME 
DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING™ 3. 



Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 

International: 408-778-6557, ext. 112 



Saltware Corporation 


Novril is a registered trademark of Novell, Inc 


Excellence in charting the flow of ideas! 


Patton & Patton Software Corp. 485 Cochrane Circle. Morgan Hill, CA 95037 
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MINUTEMAN PLUGS IN 

WOMIMMDE. 



Now get total power 
protection from MINUTEMAN 
anywhere in the world, 
MINUTEMAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu¬ 
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vita] information 
and productivity due 
to power outages and 


surges calls for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTEMAN offers the 
most comprehensive line 


of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/4G0s, 
MINUTEMAN products 
are sold and serviced 
worldwide. Call on our 
skilled professionals to help 
you determine your exact 


MINUTEMAN PRODUCTS 

■ On-line and standby UPS 

■ Shutdown software for 
every available operating 
system 

■ 300VA to 10KVA 

» TUV approval 

■ Now in over 100 countries 

■ Regional service centers 

■ Automatic voltage 
regulators 

■ AH international voltages 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446-7363 for your free 
Power Protection Guide. 


(214) 446-9011 F&x 



UNINTERRUPTIBLE POWER SUPPLIES 




Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns, 

* British (standard) 

» European 

(Europlug) 

■ Australian 

* Italian 

■ French 


Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of our 
international 
customers. You no longer 
need to use adaptors or cut 
and splice on a new plug. Our 
GS UPS systems are universal 
and compatible with all major 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 
By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS for ail your business 
needs, worldwide. 


power protection needs. 


Reduced prices 
up to 36% 

Call for complete price list. 


NOVELL 

TESTED 
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(214) 446-7363 (214} 44&-9011 fax 
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Just Add Code 


Lahey 


F77L 

EM/32 


32-fcfr prt7teWerf-i7Jf^/f Fflrtrart 

Your Fortran code is important. Trust it to the 
company that has been writing award-winning 
Fortran language systems for 25 years. 

(800) 548-4778 


¥»!*£ 


PRICES HURD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 


Fortran is our forte 

(702) 831-2500 ■ Fax: (702)831-8123 ■ P Q. Box 6091 ■ Incline Village NV S9450 
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would sec some business potential in the 
desktop video capabilities of the machine* 
I could have made the same statement 
about the Amiga 2000, but that machine 
was much harder to use, so many would 
have given up before they got started. The 
3000T, with its new operating system and 
better documentation, is much less de¬ 
pendent on folklore workarounds. 

On that score: the folklore is available 
for those who want it. The Amiga users 
groups on GEnie and BIX are about the 
largest machine-specific conferences go¬ 
ing, and the Amiga community enthusi¬ 
astically tries to help anyone with a prob¬ 
lem* If this column makes you curious 
about the Amiga and you want to know 
more, my advice is to get on BIX and talk 
to Joanne Dow (BIX name “jdow”). 

The Amiga is also said to be the best 
games machine around. Alas, so far I have 
been unable to get many of my older Ami¬ 
ga games to work with it. Pirates, from 
Microprose, for example* The game be¬ 
gins spectacularly, much better color and 
animation than the Mac version; but with¬ 
in 5 minutes it locks up and has to be reset, 
(fm told there is a hacked version that 
does run with the 3GG0T, but 1 haven't 
seen it.) Firepower, a wonderful two-play¬ 
er tank-simulation game, won't run at all, 
and MicroHlusions, the company that pro¬ 
duced it, is out of business. Many other 
older games defeat themselves: the 30Q0T 
can't handle the copy-protection schemes* 
Some game designers wrote directly to the 
2000’s hardware and ROMs, and while 
Commodore tried to make the 3000T 
ROMs compatible with the more common 
programmer tricks, they weren’t always 
successful 

On the other hand, some programs will 
degrade the 3000T to slow games down— 
Populous 1 is spectacular on the Amiga, 
but it runs far too fast on a 3000T—and 
other programs will hack out the older 
copy-protection schemes and let you in¬ 
stall the games on your hard disk. 

It used to be that, because of the Ami¬ 
ga's spectacular graphics and sound inte¬ 
gration, there were more games for the 
Amiga than for any other machine. Now 
that the Mac has color and VGA is fairly 
standard on the PC, developers tend to 
write for the larger market and then poit 
back to the Amiga. This often fails to take 
advantage of many Amiga features, so the 
Amiga versions of games are no longer 
necessarily much better than the PC ver¬ 
sions; and some major games never are 
ported to the Amiga. 

For all that, the Amiga has a real niche, 
and while sales aren’t spectacular, it’s here 
to stay. If you need desktop video, you 
may be able to justify getting one for that; 
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Why do they 
call it a dongle? 




H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry* 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

^computer, 

1 drinking 
pots of 
* coff ee 
and 

smoking 
[ ‘cartons of 
cigarettes, 
he'd write pages 

of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came die hard part. Selling it. 

The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego, 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 



with only } 3 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe, When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to die drawing 
board. This time he 
would really 
change the face of 
die software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in Iris travels, 
Madagascar was a bit too 
long, though. 

"Name it after you, 

Don!", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 

You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fad is, they've come a long 
way. Leading the 
industry with 
security solutions. 
Rainbow Technologies 
■ has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 

Sentinel Family 
trom Rainbow 

Truth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 



developers use Sentinel from 
Rainbow, Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel — the only dongle 
Don Gall would use. 

European Headquarters 

44 0932-570066 

Pacific Rim ‘La (in America Headquarters 

714/454-2100 

Distributors located worldwide. 

Call for a distributor near you, 

5EIUIV1EL 

Securing the future of software 



Some call it a dongle. Those who know call it Sentinel. 


^RAINBOW 


NORTHERN EUROPE 
4 The Forum, Hanwarth Lane 
Chertsey, Surrey, KT 16 9JX, United Kingdom 
tet: 44 0932-570066 ■ fax: 44 0932-570743 


T £ C I ■ S L 

CENTRAL EUROPE 
Oskar-Mcsster Strasse 16 
Fratfach 1.243, D-&045 Ismaning, Germany 
tel: 49 089-961 3051 ■ fax: 49 089-961 2617 


i S 

SOUTHERN EUROPE 
2 Alice des Aulnes 
78190 Trappes, France 
tdb 33 l 3050 4411 ■ fax: 33 13050 6276 


PACIFIC RIM / LATIN AMERICA 
9292 Jeronimo Road 
Irvine, California 92719 
Eel: 714/ 454-2100 ■ fax: 714/ 454-8557 


CALL FOR YOUR FREE GUIDE TO SECURING SOFTW ARE 
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but you may find yourself using it because 
it's just plain fun. 

Word for Windows 

The adventure continues. I’ve just got a 
copy of the CD-ROM version of Word for 
Windows; it’s integrated with Microsoft 
Bookshelf. Provided that you have a CD- 
ROM drive, it's neat, what with integrated 
thesaurus, dictionary, Columbia desktop 
encyclopedia, and other stuff, all built into 
your text editor. They’ve also put the entire 
Word for Windows manual on-line; the 
CD-ROM is completely filled, 600 MB of 
program and information. 

I haven't had my copy long, but I’ve al¬ 
ready told Larry Niven to order one. More 
next month, but I think this is my word 
processor for the future. 

CD-ROM Interim Report 

Everyone needs a CD-ROM drive, and 
they're now down to a price that anyone 
can afford; I’ve seen drives with a stack 
of CD-ROMs in the DAK mail-order cat¬ 
alog for under $200, Of course, the cheap¬ 
er drives are very slow. You'd do better 
to spend another hundred for a faster drive. 
A slow CD-ROM is still better than no 


CD-ROM at all, but you can use it only 
for text retrieval, not multimedia. 

T think I was the first columnist to pre¬ 
dict a big future for CD-ROM; that future 
is here, and in a couple of years you'll no 
more have computers without a CD-ROM 
drive than you'd have one without a hard 
drive. 

One painless way to install CD-ROM 
is to purchase the Multi-Media Kit from 
Creative Labs. This package consists of a 
Sound Blaster Pro board with a SCSI con¬ 
troller, an internal half-height CD-ROM 
drive, and the software upgrades needed 
for multimedia operation with Windows 
3.1. The result is a good, solid, fast CD- 
ROM drive. 

A second way is to contact the Bureau 
of Electronic Publishing (141 New Rd. f 
Parsippany, NJ 07054, (800) 828-4766 or 
(201) 808-2700; fax (201) 808-2676) for 
their catalog and decide what to do from 
there. 

I've also had excellent results with any 
SCSI drive and Corel's SCSI controller 
board and software, Corel has the added 
advantage that it works well with the Pio¬ 
neer Minichanger, which is coming into 
its own. In the future, 1 will want one CD- 


ROM drive just for the Microsoft Word/ 
Bookshelf integrated package; I can fore¬ 
see when 1 will want several CD-ROMs 
on-line at all times and still need a drive for 
CD-ROMs used occasionally. The Mini¬ 
changer is the obvious solution to that; in¬ 
deed, my own setup now has a very fast 
Toshiba CD-ROM drive in a daisy chain 
with the Minichanger. 

However you do it, you will soon find 
you can’t do without CD-ROM, 

WinJet and LaserMaster 

I’ve mentioned LaserMaster before. Their 
products come in two flavors: WinJet 800 
and LaserMaster TrueTech 1000/4, which 
is a big laser printer, WinJet 800 converts 
your LaserJet 11,1 ID, III, or 11 ID into an 
extremely fast PostScript printer with 300- 
or 800-doi-per-inch resolution. 

The TrueTech 1000/4 is about the same 
speed, but it has 1000-dpi resolution, Alex 
and George Juniper installed the TrueTech 
1000/4 on a Novell network system, and 
aside from a couple of glitches having to 
do with sequencing—the software must 
be installed before the hardware board is 
pul into your PC, and the print output has 
to be directed to the proper queue before 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


■ Connects any parallel printer directly 
to your Ethernet LAN 

■ Fully Novell Netware 286 and 386 
compatible 

■ Can attach to 8 file servers simultaneously 


■ Fast and easy to install 

■ Combines high-speed printing and 
exceptional printer control 

■ Supports encrypted passwords, 
forms, notify, cancel, and others 

■ Full one-year warranty and unlimited 
free technical support 


* 

Ethernet port 
available in thin 
or twisted-pair 



Status LED 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial port can be 
input or out put 


■ Made in the U.S.A. 


Power jack 


Make the Rose Connection # ELECTRON!^ 

10850 Wi (crest Drive • Houston, Texas 77099 • Phone (713) 933-7673 • Fax (713)933-0044 1-800-333-9343 
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Dynamite 


Never before has so much power & tech¬ 
nology been packed into a SuproFAXModeml 
The Supra FAXModem V,32bis combines a 
potent mix of Fax and data features -— for 
explosive results! Maximum fax potential is 
achieved with Group 3 fax machine 
compatibility at up to 14,400 bps 
and Class 1 & 2 

vii 

With raw data 
speeds from 300 
to 14,400 bps, 
and up to 57,600 bps 


with V.42bis compression, it blasts data over 
telephone tines. Plus its revolutionary display 
gives you 25 different status reports! For just a 
little more, you can add caller ID and voice 

/ capabilities later this year 
All this for the dynamite 
price of $399.95! In add' 


version 
(without software) 
Supra FAXModems 
are available in 
Windows™, DOS™, and 
Macintosh™ packages. 


9600 bps Version 


Circle 196 on Inquiry Card 


Lew-cost, user-installable Voice & Caller ID upgrades available 03 ‘92 * All trademarks belong to their respective companies. 

7101 Supra Drive SW, Albany, OR 97321 USA* Fax: 503-967-2401 *503-967-2410_ 
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entering Windows—they had no prob¬ 
lems. 

Their report concludes: "It becomes ob¬ 
vious why the LaserMaster people include 
the add-free high-quality bond with their 


machine. The test sheets look so great you 
hate to throw them away. All in all, quite 
impressive,” 

They've since installed LaserMaster 
printers at a couple of client installations. 


and everyone is happy. My publisher, Jim 
Baen, has typeset several books, includ¬ 
ing one of mine, in-house with a PostScript 
printer; I've recommended that he pur¬ 
chase a TrueTech 1000/4 and do all of my 
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Amiga DOS Maple., .$450 

Waterloo Maple Software 
160 Columbia St. W 
Waterloo, Ontario, 

Canada N2L 3L3 

(519) 747-2373 

fax: (519) 747-5284 

Circle 1146 on Inquiry Card* 

Amiga 3000T ..........$4499 

Commodore Business Machines, Inc. 
1200 Wilson Dr, 

West Chester, PA 19380 

(800) 662-6442 

(215) 431-9100 

fax: (215)431-9156 

Circle 1147 on Inquiry Cord. 

Arl Department Professional.$299 

A$DG, Inc. 

925 Stewart Sl 

Madison, WI 53713 

(608) 273-6585 

fax: (608)271-1988 

Circle 1148 on Inquiry Card* 

Cursorific Pro...$69.95 

Aapex Software 

P.O.Box 13379 

Reno, NV 89507 

(800) 728-7650 

(702) 324-4580 

fax: (702) 324-4578 

Circle 1149 on Inquiry Card. 

DRM-600 CD-ROM 

Mini changer ...$1295 

Pioneer Communications 
of America, Inc, 

3255-1 Scott B1vd„ Suite 103 

Santa Clara, CA 95054 

(800) 527-3766 

(408)988-1702 

fax: (408)988-1848 
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K-U-l ..,.$79,95 

Softac Corp. 

23 Sunset Rd. 

Winchester, MA 01890 
[617)721-1010 
fax: (617)721-2590 
Circle 1151 on Inquiry Cord* 


LaserMaster TrueTech 


1000/4 ....,...$4495 

WinJet 800............. .....,.$795 


LaserMaster 
6900 Shady Oak Rd. 

Eden Prairie, MN 55344 

(800)365-4646 

(612)944-9330 

fax:(612)944-0522 

Circle T 1 52 on Inquiry Card. 

Microsoft W r urd for Windows 
and Bookshelf Multimedia 

CD-ROM .....$595 

Microsoft Corp. 

I Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

Fax: (206) 883-8101 

Circle 1153 on Inquiry Cord. 

Moby Brick 486/33..,.,.$3995 

Ergo Computing, Inc, 

I Intercontinental Way 

Peabody, MA 01960 

[800) 633-1925 

(508)535-7510 

fax: (800) 843-2742 
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Mulii-Media Kit...,....$849 95 

Creative Labs, Inc. 

1901 McCarthy Blvd, 

Milpitas, C A 95035 

(800) 998-5227 

(408) 428-6600 

fax:(408)428-6611 

Circle 11 55 on Inquiry Card. 

Nomad 420SXL.....$2795 

Gateway 2000, Inc. 

610 Gateway Dr. 

North Sioux City, SD 57049 

(800)523-2000 

(605) 232-2000 

fax: (605) 232-2023 
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ProWrite for Amiga 3,2.$99.95 

New Horizons Software, Lie. 

206 Wild Basin Rd., Suite 109 

Austin, TX 78746 

(512) 328-6650 

fax: (512) 328-1925 

Circle 1157 on Inquiry Card. 

RoboHdp..........$495 

Blue Sky Software Corp. 

7486 La Jolla Blvd., Suite 3 

La Jolla, CA 92037 

(800) 677-4946 

(619) 459-6365 

fax:(619)459-6366 

Circle 1158 on Inquiry Card. 

5 u persport S X....$5499 

Zenith Data Systems 

2150 East Lake Cook Rd, 

Buffalo Grove, 1L 60089 

(800) 553-0331 

(708) 808-5000 

fax: (708) 808-4434 
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Supra Fax Modem V.32bis....$399.95 
Supra Corp. 

7101 Supra Dr, SW r 

Albany, OR 97321 

(800) 727-8772 

(503)967-2440 

fax: (503)967-2401 
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Wind owera ft .. .$29 5 

Windowcraft Corp. 

6 New England Executive Park 
Burlington, MA 01803 

(800) 828-2268 

(617) 2724)999 

fax: (617)273-0749 
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The World’s Best Selling 
UNIX Clone Just Got Better. 


Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard¬ 
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has ar rived. 
And if you’re operating or selling A 

small business network systems 
with dozens of users, that’s really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that’s hard 
to believe. A ' 

Run UNIX 
applications today! 

Coherent is now bin¬ 
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 
everyday, so call for details. 

Yes, It’s For Real! 

How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company, so you don’t pay for 
UNIX licensing fees. Ybu don’t pay 
any mark-up or reseller costs 
either. Coherent is only sold directly to you. 


P3 





six disk instal lation is a breeze 
compared to their 25. Vbu’ll also 
learn it faster and increase over¬ 
all performance. All because 
Coherent is smaller, faster... 
and better. 

Small, But So Complete. 

Make no mistake, Coherent 
is a wholly professional develop¬ 
ment system. You get a complete 


“Coherent comes so fully qualified 
as a UNIX clone, you find yourself 
thinking, 7 can 7 believe'it’s not 
UNIX!”-Sean Fulton, UNIX Today! 


Coherent. 
Still $99.95. 


Coherent) may be the best thing 
that has happened to UNIX yet.” 
-William Zachmann, PC Week 


In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who’s reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 

Small is beautiful. Small price, yes. But there’s more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The World’s Only Rug And Ray UNIX Clone. 

\bu’ll have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions. Our 


MWC SCO 

COHERENT UNIX/3S6 
Version 4,0 Version 3J2V2 

No, of Manuals 

1 

14 

No, of Disks 

6 

25 

Kernel Size 

100 K 

375 K 

Install Time 

40 min. 

34 hours 

Suggested Disk Space 

10 meg 

60 meg 

Min. Memory Required 

1 meg 

24 meg 

Rerfonnajice* 

85.7 

31.3 

Price 

$99.95 

$2590 


'Byte C Compiler Benchmark: Compiles per 
minute on 25 MHZ 486. 


C compiler, assembler and over 200 UNIX 
commands including full sets of functions 
for development, administration, 
maintenance and text processing. 

Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 
software, news and millions of 
UNIX users. And it’s all clearly 
documented in Coherent^ highly 
praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
oor products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we’re not asking you to take a 
chance on Coherent. We’ve made it fool¬ 
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 

800-MARK WMS 

(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 



Mark Williams Company 

60 Revere Drive, Northbrook, IL 60062 

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL 


Distributors: Australia (07) 266-2270. Chile (02) 2235538. Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 41-871-201, France (1) 46-72-80-74, 
Germany (0511) 53-72-95/(030) 313-7015, Norway 211-0950, Sweden (0) 660-192-90, UK (091) 4276430. 
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forthcoming books with it, 

WinJet 800, meanwhile, is plenty good 
enough for anything but slick paper type¬ 
setting. it, too, installs simply. A board 
goes into your PC T and an interface board 
goes into your LaserJet. The only prob¬ 
lem is that the cable between the two 
boards is only 10 feet long; my printer and 
computer are not 10 feet apart, but the ca¬ 
ble route is longer than that. WinJet 800 
works so well, though, that Pm looking 
into ways to change the cable route so that 


I can keep it; which probably says all that 
needs saying. 

WinJet 800 takes all the sting out of 
Windows printing. IPs fast and reliable, 
and the results are beautiful. A User’s 
Choice Award, and highly recommended. 

Windoweraft 

1 haven't time to do this justice this month, 
but you’ll be hearing about it a lot in the fu¬ 
ture. This is to Windows what HyperCard 
is to the Mac: an authoring system for de¬ 


veloping Windows applications. It will au¬ 
tomatically convert many Mac HyperCard 
stacks to Windows, It makes objects, Tt 
includes a paint program. It has a built-in 
debugging tool, IPs powerful enough that 
I could use it to do a jazzy Windows ver¬ 
sion of Roberta’s reading program, and 
that’s likely to happen soon. 

In a word: Wmdowcraft is what Tool¬ 
Book should have been; iPs what Win¬ 
dows has been waiting for. A lot more lat¬ 
er, but if you’re interested in developing 
Windows applications, you can’t afford 
not to know about this. 

Winding Down 

Many books this month. Microsoft Press 
has a stack of Word for Windows books, 
all with some value, but you’re probably 
better off getting the CD-ROM version of 
Word for Windows: it has the Word man¬ 
ual on-line, and it’s much better indexed 
than any book index I’ve seen. 

The computer book of the month is by 
Michael A, Banks, The Windows Share¬ 
ware Book (John Wiley & Sons, 1992, 
ISBN 0-471-55817-6). I’d be astounded 
if you didn’t find at least one of the share¬ 
ware programs included worth the price 
of (lie book, and Banks does a good survey 
of the shareware scene. 

The book of the month is by James 
Davidson and William Rees-Mogg, The 
Great Reckoning: How the World Wilt 
Change in the Depression of the 90 r s 
(Summit Books, 1991, ISBN 0-671- 
66980). I guarantee you won’t agree with 
it all, but I bet you can’t put it down once 
you start it. 

The game of the month is InterstePs 
Dusk of the Gods, I guarantee the inter¬ 
face will drive you nuts, and you’ll curse 
some of the implementation; but it’s based 
on real Norse mythology, and provided 
you’re interested in the Aesir and Vanir, it 
will be one of the most interesting games 
you’ll ever see. 

Next month, a wonderful science ad¬ 
venture game, operations research at Mi¬ 
crosoft, new sound boards, and much 
more. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers J comments and opin¬ 
ions . Send a self-addressed, stamped en¬ 
velope to Jerry Pournelle , c/o BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope . Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as “jerryp ." 



HOW TO EXTEND 
YOUR CAD POWER 

With Generic CADD T you can pul the power and productivity of CAD on every desk, From 
engineering to manufacturing to tooling and more, Generic CADD allows you to view, 
edit, export and print your valuable AutoCAD* designs, or sketch design concepts. Generic 
CADD software runs on standard PCs, Macs, and laptops, utilizing existing hardware. 

At $495, it’s the economical way to extend your CAD power To learn why over 300,000 
people are using Generic CADD, call 1-800-228-3601. 

Ask for Info Pak #A30. 




AUTODESK 
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AJI rese™d. Gerffiric CUM) bu ReftKtenedtndamrfc of Auitftek kettiil Products. All WVW, sirnliht! iVuuxfeik registered 
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CUMENT PUBLISHING 


MULTI-PLATFORM 


►Frame 
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The ultimate Interleaf “upgrade 



Year after year you Interleaf users 
hoped for a newer, friendlier, tetter 
publishing solution—and what you 
got were promises. 

What you ought to get is FrameMaker* 

► With FrameMaker you’ll get a document pub¬ 
lishing program that’s powerful, fully featured, and 
fully integrated-like Interleaf. But not fully frustrating- 
like Interleaf. 

- You’ll get a familiar, well-tehaved user interface 
that increases your productivity; instead of a proprietary 
interface that increases your confusion.You’0 get access¬ 
ible, intuitive tools like FrameMaker's Conditional Text, 
instead of cumbersome, procedure-intensive nightmares 
like Interleaf’s “Effectivity” 

You’ll finally get files that are truly compatible- 
across all the major desktops and across future upgrades. 
Instead of Interleaf version 5 on your Sun™ that can’t 



be handled by Interleaf version 3 on your Macintosh. 

Yxi’ll get the same compatibility with FrameViewer," 
Frame's leading edge viewing technology' that lets you 
distribute FrameMaker documents—or even converted 
Interleaf documents-electronically 
So everyone in your organization > 
receive up-to-the-minute, accurate 
information on-line. 

And if you act quickly you’ll 
get an even easier upgrade deal a 
free Interieaf-to-FrameMaker file conversion filter*— 
a $995 value** Call 1-800-U4-FRAME Ext 233 today 
for more information. And this time upgrade for good 




© Copyright 1992 Frame Ttehnology Owpomm Aft rights reserved Jniemitinfd customers please caE (JOB) 433-3311 Frame FrameMaker and Frame Tedinolqjy am registered trademarks d Frame Tkctindcfiy Corporation 
The Frame Jcgo and FrartKA'icwer are trademarks of Frame Tcdindkgy Corporation. Other brand or product names are trademarks or registered rradeinatks of ihdr respective companies. ‘With purchase of FrameMaker for UNIX, 
Offer good thru October 31,1992 **Tte Interleaf filter is only available as a pan drhe optional UNTX RlterBak for 1995- 
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A Window on the Network 

As you can see, DOS programs run alongside Microsoft Windows 
programs- You've seen this all before in our DESQview, right? Yes, but 
now there's more* DESQview/X lets 
you access and control a wide 
variety of PCs and workstations 
through your own PC* This feature 
is called remote computing. 

In the example to the right, 

Lotus 1-2-3 is running in its own 
386SX PC* The window at the top of 
the screen is a DOS window 
running on a remote 486 PC under 
DESQviewX. At the lower left is a 
FrameMaker program running on a 
remote IBM RS/ 6000 workstation in 
another part of the company. 


Brand and Platform 
Freedom 

DESQview/X runs on 386SX PCs 
and above. And from within 
windows on those PCs, you can 
use programs* running on any number of remote DESQview/X PCs if 
your network supports NetWare or NetBIOS. Add DESQview/X's 
optional Network Manager for TCP/IP networks and you can also access 
programs running on IBM R$/60GGs to HP 9000s to Sun workstations* 
And it works the other way, too: these workstations can view and use 
DOS programs in their displays. 

* DOS graph ica programs currently run only cm ycmr lncal PC. 


Works the Way You Want 

You can change menus, add sub-menus* Add 

menu items that run remote program 
Change commands. DESQview/X 
gives you a menu to use for your 
macros. And if you prefer a 
graphical desk top instead of a 
menu, DESQview/X's Application 
Manager gives you buttons for 
opening a set of programs used i] 
a project or even for launching 
remote programs. What's more, y 
can specify window size and colt 
And if you are using DOS text 
programs, you can set them up sc 
that the font changes size as you 
change the size of the window. W 
call this feature scalable DOS 
windows (see the Lotus 1-2-3 
window at left). 


Looks the Way 
Users Want 

DESQview/X supports sculptured menus, customizable backgrounds 
graphic buttons for launching programs, icons and online context- 
sensitive help to make computing easy and fun. If you are a 
DESQview user, you'll find DESQview/X very familiar, with an 
improved look. But if you prefer a different look and feel, we offer tw 
other interface options: OSF/Motif and OPEN LOOK. 









































DESQview/X gives everyone access to the power 
of the fastest PC—or workstation—on the network. 


Remote Computing is a Reality 


Easy to Set Up and Administer 



DESQview/X asks three questions: Do you wish to transfer files to and 
from other computers? Do you wish to use programs on other computers? 

and Do you wish other people to have access to 
programs on your computer? That's all it takes 
for DESQview/X to set itself up. DESQview/X 
incorporates QEMM-386 to assure maximum 
memory utilization and Manifest for easy 
diagnosis and problem-solving. 


Set up and run programs on remote DESQview/X PCs on your network, 
instruct and support users. Diagnose problems and solve them from your 
awn PC DESQview/X provides controlled 
jccess to every program on every PC. 


Here's How You Might Use 
DESQview/X on Your Network: 

Say for instance your company uses a 
^articular database that requires lots of 
wrsepower or lots of memory to run, You can 
set it up on a 486 PC loaded with memory — 
hen allow appropriate users access as you 
lormally do on the network. The difference is 
:hat the database will be running on the 
emote 486 instead of the local PC. Users can 
ake advantage of the power they need, when 
hey need it. And you'll be able to best assess 
who actually needs his/her own 486 PC. 


live your PC tire key to unlocking and sharing tire power of 
other PCs on the network. 

DESQview/X is a graphical multitasking environment for 
DOS. It is so powerful that it literally turns DOS PCs into 
graphical workstations. With DESQview/X, you can run DOS 
urd Microsoft Windows programs simultaneously, view them in 
windows, transfer between them, create DESQview/X-global or 
arogram macros and manage your files. 

DESQview/X makes computing lots 
easier, more productive, and more fun. 

With DESQview/X, you can now nm 
programs and access files on other computers 
on the network and view them in windows 
on your own PC. Distribute tasks among 
:omputers based on their capabilities and available resources. 

Remote diagnosis and support is now a reality. With 
DESQview/X you can support, instruct; even remotely 
iemonstrate programs right at your user's computer. 

If you have X Window workstations, our optional 


BYTE 


AWARDS 


OF 


EXCELLENCE 


'DESQview/X to Other X Systems' TCP/IP Network Manager 
allows you to run workstation programs remotely from PCs. 

For all this power, DESQview/X is stunningly easy to set up 
and use, and can run on any 386 or 486 PC with as little as 4MB 
RAM and 40MB hard disk. 

DESQview/X multiplies the power of networked PCs by 
erasing the boundaries between computers; between programs 
and between users. Welcome to the limitless future of 
enterprise-wide computing. 


:Yes! 

1 Please Send: 

■ Payment 

1 method 

I □Visa 

LQtj 

/ Product _5 

-'A 3-V: 

l Each 

Totals " 


DESQview/X 



S275.00 ' 



DESQview/X Network Mgr. (TCP/IP) 



$200.00 



OPEN LOOK interface 



5200,00 



OSF/Motif interface 



5250.00 


Shipping & Handling 510 (Can* 
MasterCard Expires / California Resi 

ida k USA only) 
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Registered users of Quarterdeck products are eligible for a 
special offer. Call (800) 354-3222 7 am-5pmPST. 




Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 3144219 

Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland TeL(353) (1) 284-1444 Fax: (353) (1) 284-4380 

©*9K tXurtete** Ofnce Systems Trademarks are property erf their respective o^nen 
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Is Unix 
Dead? 

As Unix faces the stiffcst competition of its long life— 

Windows NT—can it survive? 

TOM YAGER AND BEN SMITH 

A mong operating systems, Unix is the grand old man. Over its long life, it has 
garnered respect and ridicule, awe and animosity. Never before has computer 
code managed to so passionately galvanize and divide, anger and excite 
otherwise level-headed technologists. Unix stories transcend reality. Wizards 
and demons abound. Gatherings of the faithful generate the kind of excitement 
usually reserved for evangelists’ tents. 

Today, however, Unix’s seniority and mystique hold little sway. At least 25 dif¬ 
ferent Unixes exist now, and committees dispassionately choose from among var¬ 
ious Unix versions, but six providers dominate: Sun Microsystems, The Santa 
Cruz Operation, Hewlett-Packard, Unix Software Laboratories, DEC, and IBM. The 
entry of Next, Univel (the joint venture between USL and Novell), Solaris (from Sun¬ 
Soft, Sun Microsystems’ software subsidiary), and other new multiplalform Unix 
players will, odd as it may seem, help consolidate a confusing Held of choices. 
But in Lhc midst of that consolidation, Unix will face what may be its most powerful 
adversary to date: Microsoft Windows NT. 

At this crossroads, it is appropriate to examine some key aspects of Unix: What 
makes it unique? How has it changed over the years? What are the threats to its sur¬ 
vival, and how might it overcome them? And, most important, will it survive? 

Reports Greatly Exaggerated 

Despite its problems, Unix is not dead; in fact, it’s surprisingly healthy, Unix remains 
compelling because it is the only operating system to offer multitasking, graphics, 
and cross-platform compatibility in one package. Market researcher Dataquest es¬ 
timates that, for 1991, Unix sales (including both systems and operating systems) 
totaled 1.2 million units, for $18.2 billion in revenue. Unix revenue will climb to 
$44.7 billion in 1996 on unit sales of 4.1 million, according Lo Rikki Kirzner, a se¬ 
nior industry analyst in Dataquest’s software group (see figure 1). 

Other analysts believe that Windows NT will slow Unix’s growth. NT is a le¬ 
gitimate threat to Unix’s domination of the workstation market and to its chances 
for success on the desktop. NT may be the strongest stimulus to date for inducing 
Unix providers to stop arguing and start cooperating in an endeavor to give software 
applications developers a standard software base. The Unix industry has answered 
that call with new versions aimed at the Intel-based desktop: USL’s Unix System 
V release 4,2 (also known as Destiny), Next’s NextStep, and SunSoft’s Solaris. 

continued 
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IS UNIX DEAD? 


Understanding the Unix Community 

There are two distinct branches of the Unix user community. 
The first group could just as well be running VM, VMS, or any 
other operating system; it just so happens that its chosen appli¬ 
cations run on Unix, These unwitting people may be the fastest- 
growing segment of Unix users. Participants in many information 
services—AT&T Easy Link, for instance™are Unix users and not 
even aware of it Many retailers run their businesses on Unix. 
What these users have in common is that some technically knowl¬ 
edgeable person or firm set up and maintains their systems. For 
this group, Unix is an invisible tool. 

The other, better known, Unix community comprises techni¬ 
cally adept users, for the most part. They may be using work¬ 
stations now, but they are the people who were running serial 
terminals not long ago. In contrast to the first group, these users 
understand the inner workings of the operating system. This 
uniquely dedicated group forms the core of the “Unix commu¬ 
nity,” a near-cult with a strict hierarchy based on technical knowl¬ 
edge (see the text box “Unix: A Child of a Thousand Parents” on 
page 137). The people involved in the creation of Unix built it for 
people like these. But now that Unix is falling into the hands of 
the uninitiated, its role—and its shape—are beginning to change. 

Those blissfully unaware users of the first group are Unix's fu¬ 
ture. In fact, they're the future for all multitasking operating sys¬ 
tems. Ask today's user what he or she needs, and you'll hear 
multitasking, graphics, and cross-platform compatibility. These 
needs are keeping Unix alive, because it's the only operating 
system that delivers diem all. 

Unix users have come to take seamless file sharing, network 
printer services, remote application execution, client/server pro¬ 
gram support, and multiuser access tor granted. MIT's efforts 
with the X Window System have made graphics part of the mix, 
providing a network-integrated graphical application environ¬ 
ment that’s still unmatched by any other popular system. These 
and other services make Unix a perfect choice for networked ap¬ 
plications, and Unix is presently the only operating system that in¬ 
tegrates these elements. 


UNIX GROWTH 1991-1996 
VS. ENTIRE MARKET 



platforms platforms 

1991 1996 

Figure 1: Unix’s growth in dollar sales will actually outpace 
that of the market as a whole through 1996, according to 
market research firm Dataquest. The compound annual gro wth 
rate for Unix during this period is 27.5 percent but only 5.9 
percent for all platforms. 


Thomas Giamnio, assistant commissioner of information sys¬ 
tems at the U.S. Department of Commerce's Patent and Trade¬ 
mark Office, agrees: "In the next year or two, there's no other 
player that can give us what we need,” he says. 

In spite of that commitment, Giammo echoes the sentiments of 
both large- and small-scale users who feel stuck with Unix: It 
solves their short-term problems, but it creates other problems that 
make it an unlikely long-term solution. Giammo predicts that, as 
a result, Unix will be effectively wiped out in the mid-1990s; 
his money's on Windows NT. And he's not alone. 

Once Unix became a commercial property, it lost its unity of 
purpose. In the hands of vendors who knowingly built cross-ver¬ 
sion incompatibility into their offerings (partly to lock customers 
into a particular flavor), Unix has generally failed to track user de¬ 
mands adequately. While it meets needs like multitasking and 
networking well enough, it leaves lesser issues unaddressed. For 
example, it's still too hard to use and administer, not compatible 
enough across implementations, and, for the most part, too mar¬ 
ried to its old character-based, command-line, serial-terminal 
traditions. “[Unix] is a hacker' s version of an operating system that 
has grown respectable over time,” says Giammo. 

Overcoming the Problems 

Improving Unix is much on the minds of Unix vendors. “If you 
have an X-based desktop with Mac-like features, the end user 
won’t care that Unix is underneath,” says Ken Arnold, an engi¬ 
neer at HP's Distributed Object Computing Program. As base-lev¬ 
el machines get more powerful, they can better run the larger 
Unix operating systems. Then, to the end user, it is simply a mat¬ 
ter of what off-the-shelf applications are available. 

Avadis Tevanian, director of System Software at Next, agrees. 
He envisions a GUI that can run productivity applications side- 
by-side with user-made custom applications. “To get up to mil¬ 
lions of units, you have to get rid of [the Unix shell],” he says. 

But a GUI has not been an original, fully integrated part of 
Unix. Instead, it is usually a distinct layer poured over Unix's com¬ 
mand line. In contrast, everything on the Mac is handled graph¬ 
ically, and the operating system is tuned for it. Even when the sys¬ 
tem crashes, a graphical dialog box tells you what went wrong. 
Most Unix systems boot and shut down in full-screen text mode, 
and when you need to jump into single-user mode for mainte¬ 
nance, you don't get graphical pull-down menus and radio but¬ 
tons—you get a prompt. For graphics to contribute adequately to 
ease of use, it must be an integrated part of the system. 

The Next machine provides a shining example of Unix with 
highly integrated graphics. Unless something goes terribly wrong, 
or unless you request otherwise, you'll always have graphics in¬ 
sulating you from the operating system (see screen a). Even the 
most experienced users—the programmers—work inside a cozy 
graphical environment with visual tools that make it easy to de¬ 
velop NextSfep applications. There's almost nothing the com¬ 
mand line offers that the graphical environment does not. 

The Next computer, though not a best-seller, has proved that the 
concept of invisible Unix is a viable one and that graphical work¬ 
stations can be safely placed on the desks of general users. Jerry 
Marger, president of the law firm Marger, Johnson, McCollom & 
StoJowitz of Portland, Oregon, is a believer. He converted his 
Firm's DOS network to a Next system because of the latter's 
ease of use and performance. “NextStep is awesome. Operating 
a Next is like operating a Mac, except that it's got a truck engine 
instead of a four-banger,” Marger says. 

PC Unix: Waiting for Standards 

Plagued by bugs, incompatibilities (particularly in graphical and 
networking applications), and a lack of cohesive standards, PC 
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Unix: A Child of a Thousand Parents 


I n the view of many, Unix is a liv¬ 
ing, evolving child with thousands 
of parents. If some Harvard MB. A. 
had seen the plan for Unix in ad- 
vance, ihe project never would have 
got off the ground. But for a time at 
least, Unix soared, and the concept of 
development not by committee but by 
community became a model for other 
large projects. 

Not long after a small group of 
AT&T engineers created the earliest 
Unix in 1969, die work was taken up 
by an unaffiliated group: students. The 
best thing that ever happened to Unix 
was the handing of its source code to a 
bunch of kids. 

Ken Arnold, now an engineer at 
Hewlett-Packard's Distributed Object 
Computing Program, was one of those 
students. Back in the early 1980s, he 
wus pan of the pack at the University of 
Califomia-Berkeley that created BSD 
4,0 Unix, BSD spawned a number of 
cornerstone technologies and went on 
to become a foundation for several suc¬ 
cessful commercial operating systems 
(including SunOS and NextStep). 

"We basically took a lot of people's 
neat stuff [and] added it to the new 
things required to make the project go," 
says Arnold, It was this "neat stuff* 
that made Unix rich. "Frankly, 1 sus¬ 
pect most people didn't give a wet ball 
of lint for its educational value. It was 
fun, it was central, and we got to do 
it" Arnold adds. 

Networking, the full-screen editor, 
the fast file system, and countless oth¬ 
er necessities w ere all bom at Berke¬ 
ley. AT&T and its agents rolled pieces 
of Berkeley's work into its own prod¬ 
uct, and some vendors (e.g„ Sun Mi¬ 
crosystems and DEC) opted to use 
Berkeley's output directly rather than 
AT&T's adaptation of it Even though 
BSD included AT&T code, that code 
was part of an older, less expensive 
version of Unix. 

Before long, Unix source code found 
its way to universities all over the 
world, and, under the banner of "re¬ 
search,” commercial Unix took shape. 
Students and corporate engineers 
worked (virtually speaking) side-by¬ 


side in what remains the largest and 
most fruitful collective technical project 
of all time. 

As AT&T raised license fees and 
imposed increasingly restrictive terms, 
it forced commercial implemented to 
look for alternatives, That's how^ the 
Open Software Foundation was bom. 
The key OSF members, including HP, 
DEC, and Apollo, intended to get out 
from under AT&T's thumb by creat¬ 
ing a Unix-like operating system that 
didn't require paying the latest (and 
most expensive) AT&T license fees. 

The OSFs first product, Mottf, took 
on a quick following as the first com¬ 
mercial toolkit for building profession¬ 
al-looking X Window System applica¬ 
tions. OSF/1, a mix of Carnegie Mellon 
University's Mach kernel (as used on 
the Next) and IBM's AIX, is off to a 
shaky start, thanks to vendors who got 
tired of w'aiting for it. Other planned 
OSF technologies, like DCE (Dis¬ 
tributed Computing Environment) and 
ANDF (Architecture-Neutral Distribu¬ 
tion Format), have a brighter future. 

On the operating-system side, the 
OSF served its purpose, putting the fear 
of failure into the giant AT&T, whose 
Unix Software Laboratories subsidiary 
now has responsibility for selling Unix. 
Shortly after the OSF was formed. 
AT&T spun around and completely re¬ 
vamped ils licensing policies. 

A Tough Act to Follow 

Unix's golden age gave w r ay to an era 
of commercialization, Instead of get¬ 
ting Unix from AT&T or Berkeley, 
consumers began getting it from third- 
party packagers like Sun and Microsoft. 
The earliest Intel-based PCs ran a 
derivative of Unix called Xenix, made 
by the same upstart Microsoft that had 
created PC-DOS. While Sun and others 
established beachheads in scientific and 
technical shops, Microsoft turned Xenix 
into a vertical-market powerhouse. The 
workstation market grew by empha¬ 
sizing single-user performance and 
graphics. Xenix and other early PC 
Unix derivatives grew by making it 
possible to give multiple users access to 
shared programs and data for the cost of 


cheap terminals and serial cables. 

Once it became possible for ordinary 
people to run Unix on their desktop 
PCs, companies sprang up to push the 
idea. The Santa Cruz Operation was 
bom, the con tract-programming shop 
Interactive Systems went public, and 
Mtcroport carved out ihe low' end. On 
the face of it, Unix was everywhere. 
You could run it on workstations, main¬ 
frames, minicomputers, and PCs, And 
now, a number of hungry vendors were 
adding their value to Unix. 

The value each commercial player 
added increased Unix’s girth but also 
chipped away at its benefits. As the 
system grew bigger, it got slower, and 
the sheer volume of code and number 
of contributors to it fostered bugs and 
incompatibilities. The flood of new fea¬ 
tures meant more for users to learn, and 
making the system easy to use had nev¬ 
er been a priority. Stories of Unix's un¬ 
wieldy and unreliable nature set the 
stage for vendors of proprietary mul¬ 
titasking operating systems. 

That was the first big mistake: If ear¬ 
ly commercial adopters of Unix had 
focused more on reliability and ease of 
use than on heaping features helter- 
skelter into the environment, propri¬ 
etary competitors like DEC'S VMS and 
IBM's OS/2 would have had no rea¬ 
son to exist. The openness that gener¬ 
ated such excitement in the early days 
fermented into separatism. Each vendor 
created its ow r ti flavor of Unix, incom¬ 
patible with all tiie others. Details w r ere 
getting overlooked, and things seemed 
to get out of control. 

How out of control? In 1989, DMR 
Group, a Mont real-based computer 
software consulting and services com¬ 
pany that has done studies for UniFo- 
rum and X/Open on the Unix and open- 
systems markets, found about 25 brands 
as the result of a survey of about 6000 
sites. That number was whittled down 
to six lop Unix versions. According to 
Andrew Toller, a principal at DMR, 
the top six were SunOS; SCO Xenix 
and SCO V/386 (combined tally); HP- 
UX; Ultrix; AT&T System V release 
4.0; and IBM' s AIX, w r hich was just 
beginning to make an appearance. 
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Space-Savers 


Popular 

Space-Saver 

Keyboard 

£ 79.00 


First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel tactilly 
responsive keys with standard left-right spacing for easy touch typing. 
100 keys, compatible with IBM XT/AT PS/2. Many language versions 
available. 



This 10” black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 with sharp, flicker-free image. Sharp's high 
refresh rate, triple snpertwisf nematic technology with back 
lighting provides a super bright, low radiation screen with a wide 
viewing angle. The adjustable monitor base is only 29x14 cm. It 
lets you mount the LCD monitor on vertical surfaces or fold for 
transport. Comes with 1.5 m cable and VGA adaptor card. No 
external power required* IBM AT compatible. 



Diskless 

LANStation 

£ 1599.00 



Combines Space Saver Keyboard, LCD Monitor and 20 Mhz 386sx 
CPU w/2 Meg RAM {4 Meg optional) in a single very small 
footprint (27.4 X 26.0cm). Network ready with 10 Base2, 10 BaseT 
NE-2GOO compatible network adapter built-in. Unit does not fold 
for portability. 


To Order In Europe Call 44 - 306-876718 
Fax 44-306-876742 

I year warranty on all products shown Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard charges and COD 
accepted. OEM and reseller volume discounts available. 

Al$o stocked a Serviced tn: AUSTRALIA Tel 2-90B-2777 • Fax 2-906-2331 


First Choice in SpaceSaver Peripherals 

Euro House • Curtis Road, 11 Old Water Yard ■ Dorking, Surrey 
UNITED KINGDOM, RH41EJ * Phone 306-676718 * Fax 306-876742 


IS UNIX DEAD? 


Unix never made serious inroads on the desktop. Developers 
who were once excited about the prospect of a stable multitask¬ 
ing PC operating system quickly discovered the volume of prob¬ 
lems to be worked around. Unlike DOS and Windows, which 
seem to run on every PC, PC Unix was fussy: You had to have 
the right processor, bus, drive controller, tape drive, and display 
card. Software developers also found that they had to create a 
separate version of their applications for each flavor of PC Unix, 
While one version of a program can run on every SPARC-based 
system in the world, the same was never true for PC Unix. 

Having so many different PC Unixes is hurting the Unix mar¬ 
ket, The solution, oddly enough, is to fill the market with a new 
batch of incompatible PC Unixes from the likes of Univel, Next, 
and SunSoft. There’s some hope that, with the new high-profile 
players, some de facto standards can be struck. They’ll be large¬ 
ly proprietary standards, but the success of Apple and Microsoft 
proves that those are the standards that stick* 

Public standards can’t easily be enforced. When every Unix 
provider can alter the source code to suit its individual needs, 
how do you keep providers from creating incompatible versions? 
By making binary licenses easier and less expensive to obtain, the 
keepers of Unix ensure that a broad set of functions known to be 
stable, including graphics and networking, will be pan of most 
copies of the operating system* USL’s deal with Novell, for ex¬ 
ample, gives USL a distributor it can keep a close eye on. There 
will, no doubt, be those who feel compelled to tinker with this sta¬ 
ble code, but USL hopes they’ll be so overwhelmed by compet¬ 
itors doing fully compatible releases that they’ll get back in line, 

USL spokesperson Ry Schwark says maintaining compatibil¬ 
ity is not the only reason to leave the source code alone. “One of 
the reasons we have driven development down to the binary lev¬ 
el is to off-load as much development responsibility as possible 
from the OEMs,” he notes. Those OEMs will have to pass on the 
cost of customizing Unix to their customers—a painful choice in 
a market of shrinking margins. 

Of the PC Unix players, SCO and Next are in the minority* 
Most of the others are lining up behind USL’s SVR4.2 (see 
screen bj. Unlike its predecessor release 3.2, SVR4.2 makes net¬ 
working and graphics more or less standard dements of the dis¬ 
tribution. Some vendors will probably choose to unbundle portions 
of it, but graphical applications built for SunSoft’s PC Unix 
should recompile for Univel’s version without changes* 

It’s not important that these vendors will ship different sets 
of standard applications. What matters is that developers will 
have a predictable standard software base on which to rest their 
code. There will be no more rewriting applications to make them 
run on variants of PC-based SVR4*2, if it lives up to its promise. 

Next doesn’t mind striking out on its own. It’s bringing Next- 
Step, based on Carnegie Mellon University’s Mach kernel, to 
Intel-based systems in an attempt to capitalize more on the fervor 
over Windows than on any renewed interest in Unix* Obviously, 
it can’t deliver binary application compatibility with its own Mo¬ 
torola-based workstations, but if Next can reduce porting of ap¬ 
plications to a simple recompile, it has a chance. 

Pencom (Austin, TX) has ported its X server Co-Xist from 
NextStep 2*1 to NextStep 486 2.1, a version that Next never re¬ 
leased as a product, “We probably had more problems than some 
developers,” says Chris Chauvin, product manager and principal 
developer of Co-Xist. He adds that the difficulties had more to do 
with the fact that Co-Xist has a dependence on the CPU. Pencom 
succeeded in doing the port by rewriting specific chunks of code 
that were optimized for the 68020 microprocessor. The rewritten 
code was optimized for the 486 within a week; the actual code 
rewrite took only a couple of days, Chauvin adds. 

“Other people were having one- and two-day turnarounds” in 
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f you need to communicate something clearly 

say it more than once, 



say it more than once, 



say it more than once. 



Say it with Multimedia. Say it with Bravado 



Truevision Bravado is the multimedia engine that lets you multiply ideas. Add and 
control Jive video and audio. Merge VGA text and graphics. Repeat your message with power. 
If you’re ready for people to get the message, clearly, what you need is Truevision Bravado. 

For more information about Truevision and Bravado, CALL 1-8Q0-344-TRUE. 


When it comes to video, it comes from Truevision™ 


^Truevision- 

7340 Shade land Station, Indianapolis. IN 46256 

INTERNATIONAL Brazil 55-192-329-956 Canada 416/940-3727 France 33-1-3-952-6253 $|>ain 34-1 -563-0202 

Italy 39-2-242-4551 U, K. 44-623-77-7800 Germany 49-88-612-0010 Other international 617 ( 229-6900 

© 1992, Truevision, Inc. 
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REAL 

CYRIX. 

UNREAL 

PRICES. 


Now get PC Week's "Top Rated" 
FasMath"' coprocessor for 386SX 
or 386DX PCs at a bargain price. 


FASMAIH 83S87 MATH CHIP 
FO R ALL3 86SX PCs 

NOW 

$ 79 


Cyrix FasMath has won every 
comparative PC publication review ever 
held for math coprocessors. 

Available at computer dealers 
everywhere. Or call 1-800-FAS-MAIH. 

"‘83587 - 33 for ▲ 

386SX33PC; $99 W — 

**83087-40 for 
386DX40 PC; $129 


TOP RATED 

LIH IWEEK 


LABS 


AUG. 27,1990 



FasMato 83D87 MAm Chip 
FOR ALL386DX PCs 

NOW 


99 


Cyrix products drfjmjudly mutie rn the USX. Cyrix is a rtsfttttzd trade rnurft 
and msMeiifi is a (rademtjrk of Cyrix' Corporation, 

140 BYTE • SEPTEMBER 1992 Circle 305 on Inquiry Cord 

(RESELLERS: 386). 


IS UNIX DEAD? 


UNIX VS. WINDOWS NT 


Technical issues that are a toss-up between Unix and 
Windows NT 

• Advanced hierarchical file system with long descriptive 
names 

• 32-bit linear memory model 

• Preemptive multitasking 
■ Memory-mapped files 

• Shared libraries 

• Integral peer networking 

• Distributed global naming (assuming LAN Manager NT) 

Areas in which NT looks better than Unix 

•Threaded SMP (symmetric multiprocessing). Some flavors 
of Unix (e.g,, NextStep) are threaded but lack SMP, while 
others (e.g., SVR4) are SMP-capable but not threaded. 
Solaris 2.0 claims threaded SMP. 

• Layered device-driver architecture. NT will provide generic 
disk, display, network, and printer drivers that will allow 
driver writers to specialize relatively easily to create specific 
device drivers. Unix drivers are more monolithic and, hence, 
more difficult to create and maintain, 

• Interapplication communication. NT provides well-defined 
services (e.g, OLE, or Object Unking and Embedding): 

Unix does not. 

• A we II-integrated seal able-font subsystem. While SVR4.2 
will offer Adobe Type Manager and NextStep has Display 
PostScript, the dominant Unix GUI, X Window System, still 
relies heavily on bit-mapped fonts, 

• DOS/16-bit Windows support (unproven, but likely to equal 
or exceed that of OS/2 2,0 and far exceed that of any Unix). 

• Source code-compatible applications, with a hugely 
successful Windows 3.x installed base. 

Areas in which Unix looks better than NT 

• Multiuser capabilities. 

• Distributable GUI (X) —graphical applications are intrinsically 
client/server. 

• We 11-standardized basic network services (TCP/IP, 
sockets, RPC [remote procedure calls]) that work reliably 
across wildly different hardware platforms and operating- 
system versions. NT offers a lot of options (named pipes, 
mail slots, NetBIOS, sockets, RPC, and even, potentially, 
DDE/OLE, If and when they are made network-aware), but 
the danger is that there may be no clear path for developers 
to write distributed NT applications. 

• Well-standardized wide-area E-mail, 

• Availability for more platforms than are likely, at least in the 
short term, for NT. 


porting Next applications over to the 486 platform, says Chauvin, 
This lends support to Next’s claim of simple recompilation. Pen- 
corn will need to port the application again under NextStep 3.0 
when Next makes it available in late summer. “Nobody’s port will 
be considered complete until then,” Chauvin notes. 

Solaris 2.0, a derivative of S VR4, is going to be the acid test for 
Sun spin-off SunSoft. It remains to be seen whether the software 
arm of a hardware vendor is truly willing to create a level play¬ 
ing field Sun is trying to set itself up with a virtual monopoly on 
SPARC operating systems and, through SunSoft and Solaris 2.0. 
is planning to extend its reach into die realm of high-end PCs. 

The dicey part of this deal is that Sun’s hardware side will 
still be developing its own software. Along with countless SPARC 
and Intel vendors, it will be licensing its own operating system 




















Ive never liked flowcharting, 
but ABC Flowcharter has 
changed my mind.” 



Kevin Reichard 
COMPUTE Magazine, 9/91 


Fast, easy ABC Flowcharter 
is America’s #1 Windows 
flowcharting solution! 

Take a complex process, and 
make it simple. That’s the whole 
idea behind ABC Flowcharter'" from 
Micrografx. 

ABC Flowcharter is the choice of 
everyone from programmers to 
consultants, accountants to engi¬ 
neers. It helps you easily break the 



most complex procedures into 
logical steps. Making you more pro¬ 
ductive, more consistent, more 
accurate in everything you do. 

“A Windows-based package 
that’s both powerful and easy 
to use.” 

InfoWorld 
April 20,1990 

“Turns making flowcharts into 
child’s play." 

DBMS Magazine 
August 1991 


With ABC Flowcharter, you’ll be 
able to quickly update your charts 
as things change. Something you 
can’t do with manually drawn flow¬ 
charts. And unlike other Windows 
flowcharting packages, ABC Flow¬ 
charter lets you link subcharts to 
your main chart to depict deeper 
levels of detail. 

You can choose from thousands 



of shapes and symbols - sizing, 
placing, and linking them easily with 
your mouse. Then add text as 
needed. A Windows interface 
makes it all incredibly simple. 

Act now and get 
Windows OrgChart" s . 
software FREE! 

Mail in your ABC 
Flowcharter registration 
card plus proof of purchase 
before October 15th and we’ll send 
you a copy of the #l-rated Windows 
organization charting software free 
(a $149.95 value). You pay only our 
regular $10 shipping and handling 
charge. 

If you’re using flowcharts now, 
ABC Flowcharter will make it a 
pleasure. And if you’re not, ABC 
Flowcharter is a great reason to 
start. Call today formoreinformation! 


1 - 800 - 598-1980 


MICROGRAFX® 

Mkrografx, Inc., 1303 Arapaho, Richardson, TX 75001 (214) 2344769. Micro gratx has offices in Toronto, Paris. London, Munich, Milan, Sydney, Copenhagen and Tokyo. Copyright £1992, Micrografx, Inc. 
AIL rights reserved. Micrografs and ABC Flowcharter are registered trademarks of Micrografx, Inc, All other products are trademarks or registered trademarks of their respective owners. 
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Lfixi IttesM&iojn 



NextStep (top), SVR4.2 (center), and Windows NT (bottom) all 
have unique visual trails. NextStep uses heavy shading, 
floating menus t and animated icons to achieve its glossy 
twenty-firs 1-century look. SVR4.2 f s early allegiance was to 
Open Look. a capable but not popular X interface layer. USDs 
commercial release will include OSF/Motif as well Windows 
NT offers a bridge to Windows users by providing no 
surprises: it looks , feels, and acts like Windows. 


from its own subsidiary, SunSoft But Sun will have a unique 
advantage in the added-value department. As new technologies 
are born, managers at Sun get to choose whether to keep the jew¬ 
els locked in Sun's safe or share them with the world through 
SunSoft. In any case, Sun freely confesses its intention of using 
proprietary enhancements lo keep Sun-brand SPARC systems 
leading the market. 

Through all this, SCO is claiming the high ground for its de¬ 
cision to pretty much stay put. Open Desktop 2.0, SCO's flagship 
Unix bundle, offers little more than previous versions and is still 
based on SVR3.2, SCO’s approach seems lo depend on SVR4's 
failing to catch on. "The conventiotiLil wisdom says that Sun, 
Univel, and so on are going to eat [SCO's] lunch,” says Maureen 
G'Gara, editor of the Unigram-X newsletter. 

Nina Lytton, president of consulting group Open Systems Ad¬ 
visors (Boston), thinks that developers will he attracted to Open 
Desktop 2.0 because it is proven and stable. "That strategy sounds 
like a yawn, but [SCO's] is the low-worry approach for Unix," 
Lytton says. She also notes that Open Desktop 2.0 wilt run ap¬ 
plications written for SVR4. 

The NT Factor 

Windows NT is the wild card in Unix's future. Microsoft has a lal- 
ent for whipping up public support for its products while they 1 re 
still on the drawing board. The U.S. Palent and Trademark Office, 
under G mm mo's guidance. Is pre-sold, but he expects to wait a 
year or two after NT is available before adopting it, lo ensure that 
it lives up to its promise. He's not interested in Windows: "From 
what I've seen," lie says, "Windows is a kludge. It's even worse 
than Unix." He blames the "DOS baggage" Windows carries. 

Microsoft claims NT will run DOS, Windows, new 32-bit ap¬ 
plications, OS/2 applications, and X applications within an NT 
window (see screen c), Dwayne Walker, Microsoft's director of 
Windows NT and networking products, says, "If you had to sum¬ 
marize NT, you'd say it is powerful, scalable, easy to use, and 
compatible. And il offers multitasking and multiprocessing," 

In addition, Microsoft says that NT will have built-in net¬ 
working, including TCP/IP, and C2-lcvd security. NT is portable 
from 386 and 486 PCs to RISC environments, supporting the 
Mips R4000 as well as DECs Alpha RISC chips. Microsoft 
claims an advantage for developers, too: The 32-bit Intel-based 
applications they develop for NT will run native under Mi¬ 
crosoft's Win32s extension for 16-bit Windows. With all that, 
Windows NT is clearly targeted at Unix, becoming what Walk¬ 
er calls “a high-end operating system for desktops and servers just 
as Unix is a high-end operating system for desktops and servers" 
(see "Unix vs. Windows NT" on page 140). 

Microsoft clout alone could make NT a success. Next's Tevu- 
nian concedes that Microsoft’s market presence is a big advantage, 
and according to O’Gara, at least one other Unix provider Is wor¬ 
ried: "Even ihe street fighters over at Sun are concerned when they 
look at what's happening with Windows. They see die way the 
market works: The users are a bunch of sheep, and Billy [Gates, 
Microsoft CEO] is the shepherd," says G'Gara. 

For Giammo and others, Windows NT sounds like a dream 
come true, solving all compatibility headaches in one swoop. 
But w ith the end-user version at least three months away from 
shipping, N T is still a question mark. O'Gara calls NT "the un¬ 
hardened operating system. You can't tell me that this thing is go¬ 
ing to be ready to run mission-critical applications anytime soon." 
And the strength of Windows 3.1 on the desktop might not help 
Microsoft in promoting NT on workstations. 

Open Systems Advisors' Lytton says Unix users are not im¬ 
pressed by the quality of Windows 3.1. “People thought that 
Windows would be the path of least resistance, but now that 
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WE DIDNT HAVE TO PUT OUR 
OPTICAL PRODUCTS ON PEDESTALS. 
JERRY POURNELLE DID. 


u. 


I am pleased to report that I'm sold. The 

Pioneeer optical drive... is as solid as a rock _Thus, 

I'm discontinuing testing. Now I'll just use the drive. 

... I now rely on the Pioneer erasable optical disks for 
backup, for primary storage of really big files, and for 
archive copies of software... you 
really need something so easy to use 
that you'll routinely use it for 
backup.. . the Pioneer DE-S7001 will 
do the job very well indeed. Recom¬ 
mended. Byte (9/91) 

The Pioneer six-pack CD-ROM 
Minichanger is great. We've had it in 
operation for the best part of the year 
now, on a number of different sys¬ 
tems. .. .It has always performed 
flawlessly. .. it changes drives a lot 

faster than you'd expect it to_It's 

really fast. ... Accesses that used to 
take many seconds are now nearly 
instantaneous. Accesses that took 
over a minute now take a few sec¬ 
onds. I always did like the 
Minichanger_Now it's even bet¬ 

ter. ... Incidentally, the Pioneer 
Minichanger will work just fine with a Mac. Byte (10/91) 
The Pioneer DE-S7001 dual-purpose external 
optical disk drive I've written about before. Log your 
wordprocessor to that, save early and often, and 
you'll have it all. ... In a word, WORM drives look like 








JERRY POURNELLE 
RENOWNED COMPUTER COLUMNIST 


the ultimate in backup storage. Byte (12/91) 

Suppose you erase a file? Overwrite one you 
wanted to keep? And suppose your house burned 
down? You don't have any off-site backup at all.... I 
could remedy that by installing the DE-S7001 on the 
network server and archiving on 

that_ Byte (11/91) 

I have the DRM-600 running 
not only with QEMM386.SYS, but 
inside DESQview windows, which 
has the amusing result that I can 
actually have several CD-ROM win¬ 
dows open at once.... It's surprising 
how fast you can switch back and 
forth among them... .The Pioneer 
DRM-600... it's very convenient to 
have a bunch of CD-ROMs available 
without swapping. Byte (1/91) 

It's quite intuitive [the 
Pioneer CD-ROM Minichanger]: no 
instructions are required.... 
Recommended. Byte (1/91) 

This technology isAA 
coming of age. Byte (1/91) / / 

For more information or for a 
free VHS videotape ''Pioneering The Future," about 
Pioneer optical disk products, call 1-800-LASER-ON, 
and find out why Pioneer is the leader in optical disk 

technology, jyj |D|0|\HEGR' 




Pioneer DE-57001 , Pioneer DRM-600, and Pioneer DD-55101 are trademarks of Pioneer Communications of America, Inc. Q£MM3S£i,5Y'5 and DESQuiew are trademarks of 
Quarterdeck Office Systems, 
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IS UNIX DEAD? 


DESKTOP MARKET SHARE IN 1996 



Figure 2: Although Dataquest expects Unix to have 47 percent 
of the workstation market by 1996, it will not fare as welt in 
the desktop arena , There, Unix is a distant third at 7 percent, 
with Windows NT and MS-DOS holding a combined 77 
percent market share. 


they've had a chance to really assess 3.1, the vision isn't as rosy 
as it was ” she says. 

Dataquest’s Kirzner sees a bright future for NT: “We believe 
Windows NT will be the winner, because you can't stop the 
power of Microsoft, but Unix will do well/ 1 she says. Today. 
Unix has about 86 percent of the workstation market. By 1996. 
that figure will drop to 47 percent, due largely to N T. Dataquest 
projects that NT will claim 37 percent of 
the desktop market by 1996; DOS will 
retain 40 percent, and Unix will be a dis¬ 
tant third with 7 percent (see figure 2). 

Promises, Promises, Promises 

While NextStep will be one of the con¬ 
tenders for the high-end multitasking 
desktop, it appears that the fiercest sal¬ 
vo fired at NT will come from an unlike¬ 
ly alliance; Univel USL, looking to get 
serious about marketing and distribution, 
and Novell, hoping to shed some of its 
proprietary image in the newly competi¬ 
tive climate, have joined forces to offer a 
new shrink-wrapped Unix operating sys¬ 
tem that may be available as earlv as this 
fall. 

Sold as SVR4.2 by USL and as Unix¬ 
Ware by Univel, it has a list of promises 
at least as long as NT’s. What's surpris¬ 
ing is that USL doesn't plan to stake oul 
only the high end Microsoft has target¬ 
ed for NT: SVR4.2's minimum configu¬ 
ration is a 16-MHz 386SX with 4 MB of 
memory. USL’s literature talks about run¬ 
ning the operating system comfortably 
on systems with 60-MB hard drives and 
even dares to suggest that SVR4.2 would 
run nicely on a notebook computer. 

For standards, SVR4.2 hits a grand 
slam. The U.S. government and other 
large corporate customers will appreci¬ 


ate the Posix, FIPS, X/Open, B1/B2 security, OSF AES (Ap¬ 
plication Environment Specification), and 1BCS (Intel Binary 
Compatibility Specification) compliance. Users of the Intel port 
will be able to run SVR3.2 and earlier SVR4 applications with¬ 
out hassle. And non-U.S. users get their share of attention, thanks 
to multibyte characters, alternative date and time formats, mes¬ 
sage tables, and an internationalized version of the Curses text- 
interface library. 

Difficulty with hard disk file systems has caused a lot of peo¬ 
ple to turn away from previous PC Unix implementations, SVR42 
proposes to solve this by introducing a journaling file system. 
Journaling protects data by first writing it quickly to a reserved 
area on disk. Then, when the system has time, the journal is 
Hushed and the real file updating is done. At that time, the vari¬ 
ous Unix file-system data structures on disk are updated as well. 
Once it has written the data and updated the structures, the op¬ 
erating system deletes that journal entry and moves to the next one. 

In the past, data was transferred from the memory buffers di¬ 
rectly to its final destination on disk. If you turned off the pow¬ 
er or reset a running system, chances were there would be several 
files in various states of incompleteness, w r here either the data or 
the file-system structure would be out of sync. 

Modem Unix file systems write disk information in a pre¬ 
dictable order that lets a utility called fsck comb through the file 
system and make sense of it again. But with journaling, that, 
presumably, won't be necessary. To bring the system up to date, 
you just play back the entries remaining in the journal Elimi¬ 
nating the need for frequent file-system cleaning also greatly re¬ 
duces the time required to reboot a system. 

Univel is slimming SVR4.2's size and price by unbundling, 
breaking wilh the “everything in one box” tradition. But SVR4.2 
is hardly stripped down; both the client and server versions include 
X and graphical shell support, source-level 
compatibility with seven common Unix im¬ 
plementations, DOS and Windows support, 
and networking. USL's role in this is to 
break with its own tradition of leaving most 
of the porting job up to licensees, USL will 
develop targeted binary versions of SVR4.2 
(Intel SPARC, Mips, RISC System/6000, 
and HP PA RISC versions are promised) 
and license them to packagers ready-to-run. 

Those packagers, with Univel among 
them, can focus on adding value rather than 
on doing the basic port. The Intel version 
will ship from USL with drivers for a vari¬ 
ety of display, di sk, and SCSI devices. One 
frequent gripe about X—its dependence on 
hit-mapped fonts—will be answered by 
Adobe Type Manager, which will be a stan¬ 
dard part of SVR42. And SVR4.2’s desktop 
ma nager w i 11 i nc 1 ude produc ti vi ty appl i c a- 
tions and point-and-dick shells for com¬ 
mon system administration tasks. 

Novell’s involvement will get SVR4.2 
into the company’s authorized dealers, who 
will provide the added value of NetWare 
integration. Novell's dealers are an impor¬ 
tant channel since it’s largely the same one 
Microsoft is targeting with both LAN Man¬ 
ager and Windows NT. Novell is using 
SVR4.2 to get its share of the “open sys¬ 
tems” pie and keep Microsoft out of Nov¬ 
ell’s stronghold. 

Dataquest 1 s Kirzner believes SVR4.2 will 


What USL/Univel 
Promises with 
SVR4.2/UnixWare 

• Compatibility with seven leading 
Unix implementations, including 
SunOS/Solaris, SVR3.2, BSD, and 
Xenix, 

• Inclusion of the X Window System, 
with both OSF/Motif and Open Look 
interfaces, and development tools 
that allow users to switch 
applications’ iook-and-feel between 
them at run time. Adobe Type 
Manager will provide scalable fonts. 

• Inclusion of TCP/IP networking in 
the base offering. UnixWare will 
offer NetWare capability as well 
delivered by Portable NetWare. 

• A minimum configuration of a 16- 
MHz 386SX with 4 MB of memory 
and a 60-MB hard drive. 

• Graphical tools for common system 
administration functions, and a group 
of user productivity applications. 
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esignCAD 2D. Like Leonardo da Vinci's con- \ 

cept of a rotary blade aircraft, it is ahead 
of its time, not only in technology, but also 
in cost and value. 


j| -t| i * 


DesignCAD 2D is only $349, and it has more and 
better features than the other CAD programs that 
cost $3,000! 




And, if you’re ready for a three dimensional 
CAD program, there is the state-of-the-art 
DesignCAD 3D .. . for only $499! 

So, how come theirs costs several thousand dollars 

and ours costs a couple hundred? Go figure. (Why do t . . - j 

you think the Mona Lisa is smiling like that?) Ar 


CAD/CAM Software 


Your product designed with DesignCAD? 
Let us know, and maybe we'll put it in one 
of our ads. 

For a free demo disk 

and 16 page color brochure, 

contact: 


American 

Small Business Computers, Inc. 

One American Way* Pryor, Oklahoma 74361 
(918)825-4844* FAX (918) 825-6359 

European Headquarters: 

102 Rue La Fontaine* 75016 Paris, France 
Phone 331 4aMS«*-EA3£-331 45208 

■H i 

Other offices 

Athens • Bqkrcejofia * Brussels * Bucharest 
Mexico City * Paris * Prague * Sao Paulo • To- 


MAGAZINE MAGAZINE 
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□ C Libraries to Paradox Tables " 

□ Windows (DDL) and VisualBasic 
Support 


□ 


Multi-Platform/C Source 
Available 


□ Twice the Speed & Half 
the Size of Engine 

□ Full Network Support 
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COMPUTER SECURITY PRODUCTS 

COMPLETE LINE OF PROVEN AND EASY TO INSTALL 
COMPUTER SECURITY PRODUCTS FOR COMPUTERS. 

Kahlit "'Security System 

This system allows you to secure all your 
computer components* CPU, monitor, 
keyboard, printer. Internal component 
security: Kablil fasteners secure the rear 
panel of CPU protecting internal boards 
and hard drives. Fasteners available for 
all applications. Prices $34.95 to $49,95 
depending on system, 

IBM PSr2 DLK 270 Series 

Now you can lock a diskette into your 
disk drive and force the computer to 
bool from the diskette. Disk Drive Lock 
models available for PS/2 - 30, 55SX, 

50, 70 and 90. Protect your data from 
viruses or from being copied. Other 
drive locks to fit most non IBM PS/2 and 
Macintosh disk drives. List price $24.95 

Order your free catalog of these and many other security products. 
Purchase orders accepted. Quantity pricing available. Shipping not 
inc luded, MC/V ISA acc epted. Dea ler inqu iries invited. 

Secure-It, Inc. i .cnn ici 7cm 

IS Maple Court Bui LmgrnaflLdow. MA $102# X 1" / 


PREVENT 

COMPUTER THEFT1 



DISK DRIVE LOCK™ 




allay the fears of some Unix vendors. “It’s a pure, unadulterated 
version of B1 -level secure Unix, but for the VC** she says. “You 
buy as much or as little as you need.” Kirzner says SVR4.2 will 
be priced to compete against Windows and OS/2, ostensibly in the 
$ I00-to-$150 range. USL declines to give a price for SVR4.2, pre¬ 
ferring to leave it up to its licensees. 

Not everyone is convinced that S VR4.2 will be successful on 
Windows* and MS-DOS’s turf. “It would be stupid to put Unix 
on people’s desktops,” says Andrew Toller, a principal with 
DMR Group, a Toronto market research and consulting firm. 
He notes that DMR consultants usually use Unix as a back-end 
system fronted by Windows on the desktop in all but the most 
technical environments, particularly in software development 
applications. 

Open Systems Advisors’ Lytton expects a rough beginning 
lor SVR4.2. “[SVR4.2] is having the same honeymoon [as NT] 
right now with the press,” she says. “But any major new release 
always has problems that need to be worked out.” She cites 
MOOLIT (the Motif/Open Look Interface Toolkit) as an exam¬ 
ple, claiming that it won’t support any application that uses su¬ 
perset features of Motif. 

In spite of the doubts, Toller says that many DMR clients have 
begun asking about SVR4.2. “These are people that until a year 
ago didn’t even know what Unix was ” he says. 

When SVR4.2 hits the streets, if it’s everything that’s promised, 
it will mark a new era in PC Unix. USL’s doing the binary work 
will help ensure cross-platform application compatibility. USL is 
straddling the Open Look/Motif fence by offering both GUIs, and 
it's also committing to technologies like ANDF (Architecture- 
Neutral Distribution Format) and DCE (Distributed Computing 
Environment). DCE adds functionality to existing networks by al¬ 
lowing you to share applications as well as data. You can trans¬ 
parently allocate CPU power to networked applications, running 
pieces of a program on several machines at once. 

The goal is to develop these and other new technologies at 
USL and then get them to packagers in a ready-to-run state, com¬ 
plete with documentation. That's a major shift for USL, and one 
that more closely parallels Microsoft’s strategy than the arcane 
Unix channels of old. 

It’s Just Starting 

Unix isn’t dead, but certainly the next few years will mark a pe¬ 
riod of intense change. Users and developers will be faced with 
important decisions. As the Unix market consolidates, the query 
“Which Unix?” may change to a less confusing question: “Unix 
or NT?” 

To answer that question, Unix vendors, previously content to 
focus purely on technical issues, will have to spend more time 
solving ease-of-use concerns. And they will have to counter Mi¬ 
crosoft's marketing might head-on. 

Unix has a rich history. If the new pack of Unix vendors can 
keep from bickering among themselves, Microsoft will face a 
strong competitor of NT. ■ 

Editor’s note: West Coast bureau chief Andy Reinhardt, news 
editor Patrick Waunyniak, and senior technical editor at large 
Jon Udell also contributed to this story . 


Tom Yager is a BY TE technical editor and author 0 /Unix Pro¬ 
gram Design and Development for IBM PCs (Addison-Wesley, 
1991). Ben Smith is a testing editor in the BYTE Lab and au¬ 
thor of UNIX Step-by-Step (Howard W. Sams, 1990). You can 
reach them on BIX as “tyager ” and "bensmith, “ respectively, and 
on the Internet at tyager@bytepkbyte.com and ben@bytepb.byle 
.com, respectively. 
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D an Ratigan, Systems Analyst for the 
world's largest toy manufacturer, 
increased his productivity 70% by 
switching to Magic - the first truly 
code-free application development tool 
Unlike 3GLs and 4CLs, Magic lets you 
develop applications by logically 
describing their functionality in a 
table-driven prototyping environment. 
This unique object-oriented, code-free 
methodology slashes your development 
and maintenance time by up to 90%! 

Say VFS fo Mag/c ftorfucf/v/fy 

3GL, 4GL 

Design 

Code/C ompile/Lsnk 
Debug 
Re-Cade 

Programming Cycle Comparison 

MAGIC 

Fast, Incremental 
Development: 

Design, F 
Test and 


Despite this incredible programming 
speed, Magic is no toy. It delivers 
superior programming power - excelling 
in the building of sophisticated database 
applications with advanced muiti-user, 
multi-line and multi-window 
functionality. Transparent portability and 
interoperability across platforms, plus 
client/server support, make Magic the 
ideal strategic tool for open environment 
computing*. 

To find out how you can join over 
100,000 code-free Magic users, contact 
any of the numbers listed belo w. Your 
productivity depends on it. 

1 DOS. LANs, UNIX, VAX/VMS, OS/2, and 
CT05/BT05 are all supported along with MS - 
Windows deployment. 

Hasbro is a registered trademark. 


Vototype. 

Modify 





Magic Software Enterprises 

PRODUCTIVITY BEYOND 4GL 


via-l , 1M: (7141250-1718, Fax: (714) 250-7404 • MSt ll.F Tel: (44-81)902-8998, Fas: 144-01) 903-1465 

Australia Austria France Germany Hungary 


■ MSE ■ International H.Q.Tel: (972-3) 751-1914, Fas: (972-3) 751-1901 
Netherlands Spain Switzerland 


lei: (3) 412-3593, 
-'as: (3)416-2905 


Tel: (222) 535-98®, 
Fas: (222]535-9861 


Tel: (I (4204-2118, 
Fax: (1)4772-9103 


Tel: (061311995000, 
Fax:(06131)995024 


Tel; (1) 165-3325, 
Fax: (1) 165-3325 


Tel: (10) 434-3262, 
Fax: (10) 460-0805 


Tel: (1)442-1244, 
Fax: (11441-6056 


Tel: (22) 731-1188, 
Fax: (22) 738-1190 
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C & C++ COMPILERS 


NEW HIGH C/C++ 386 3.1 includes templates, global 
optimises Borland C++ compatibility options, supports 
Piter Lap. Ergo & Rational Extenders. ONLY £475. 


Aztec C86-c 

DOS 

£275 

Borland C++ 3.1 

WinftDOS 

£199 

Borland C++ft AFX 3.1 

WinftDOS 

£295 

Microsoft C/C++ 7.0 

WinftDOS 

F 72? 

Microsoft C/C++ Upgrade 

WmftDOS 

£99 

MS QuickC 2.5 

DOS 

£50 

MS QuickC ft QuickAsm 

DOS 

£83 

MS QuickC for Windows 

Win 

£95 

TopspeedCPrd 

WinftDOS 

£165 

Topspeed C++ Prof 

WinftDOS 

£165 

Turbo C++ 3,0 

DOS 

£50 

Turbo C++ for Windows 3-1 

Win 

£85 

Watcom C 9.0 

OS2ftWin&DGS 

£275 

Zortech C++ 

WinftDOS 

£370 

High C/C++ 336 3.1 

PL386 

£475 

Intel 386 C Code Builder 

Wmft386 

£370 

NDP336C 

386 

£545 

Watcom C/386 9.0 

Win&386 

£485 

■ C ft C++ WINDOWS LIBRARIES 

Btrieve 

Win 

£310 

CodeBase 4.5 

WinftDOS 

£195 

dAnalysi Gold 

WmftDOS 

£230 

POET 

Win 

£270 

C++/Vlews 2.0 

Wirt 

£270 

Conifol Palette for Windows 

Win 

£85 

■GULMaster 

Wirr 

£380 

ObfoclGraphtcs for C++ 

Win 

£159 

ProtoGen 

Win 

£55 

ProtoGen for Borland C++ 

Win 

£39 

PtotoView 

Win 

£299 

Win++ 

Win 

£145 

WindowsMaker Pto 

Win 

£575 

Mpp 

Win 

£125 

zApp w/Source 

Win 

£175 

zApp w/Source 

WinftDOS 

£280 

.Zinc 3.0 w/Source 

WinftDOS 

£200 

BASIC COMPILERS & INTERPRETERS 

GFA-BASJC 

DOS 

£85 

GFA-BASJC for Windows 

Win 

£170 

MS BASIC PDS 7J 

OS2&DQS 


MS QuickBASIC 4 5 

DOS 

£50 

MS Visual Basic 

Win 

£95 

PowerBASfC 

DOS 

£110 

Realt/er 

Win 

£275 




PriftfMeudmik Atfdntrloti. IMc 


Prices do not include VAT or other local taxes, bul 
do include delivery in tfie UK end Europe. 
Please Chech prices at time of order as ads are 
prepared some weeks before public si foe. 
This page lists some o| our products - call as for a 
complete price fist and details of discount structure. 
ORDER BY PHONE WITH YOUR CHEDIT CARD 

TEL: (0364) 53499 

FAX: 103G4)53071 


FORTRAN COMPILERS 


NEW LAHEY F77L-EM/32 5.0 is now bundled with 
Royalty-free version of Phar Lap's Extender & VMM . 
486 optimisation, arrays > 16 Mb, new debugger, etc. 

ONLY £660. 


FS-Fortran 77 


DOS 

£35 

Lahey F77L 5.0 


DOS 

£340 

Lahey Personal Fortran 


DOS 

£75 

LPl RM/FORTRAN 3.1 


DOS 

£535 

MS Fortran 5. 1 

OS2ft WinftDOS 

£205 

Prospero Fortran 


□OS 

£145 

PfOSpera PC Fortran 


DOS 

£55 

Walcom F77 9.0 

OS2ftWinftDOS 

£275 

FTTJ 77/386 


386 

£765 

F1W7/4B6 


386 

£895 

Lahey F77L-EM/32 5.0 ft Pl.386 

386 

£660 

Waicom F77/386 9.0 


Win&386 

£450 


We also stock a range of Fortran Libraries. 


C LIBRARIES 


Comms 


C Asynch Manager 

□OS 

£110 

C Com ms Toolkit 

DOS 

m 

Essential Com ms 

DOS 

£150 

Gresnheaf GommLib 3.2 

DOS 

£175 

Silveicomrn C Asynch 

DOS 

£125 

Database 

Btrieve 

Win, DOS 

£310 

C-tree Plus 

DOS 

£310 

CodeBase 4.5 

DOS 

£195 

D-ISAM 

□os 

£275 

Fairoom Toolbox Prof 

DOS 

£645 

Pro-CvZI 

DOS 

£99 

Pro-G v2,S 

DOS 

£485 

Raima Dala Manager 

Wi-n.DOS 

£410 

SoftFocus Btree/ISAM 

DOS 

£70 

Sycero C Network 

DOS 

£895 

Graphics 

Essential Graphics Chari 

DOS 

£110 

Essential Graphics Kernes 

DOS 

£115 

Essential Graphscs GUI 

DOS 

£85 

Graphic 6.0 

DOS 

£260 

graphics-MENU ft Dala Entry 

DOS 

£155 

GSSGOT 

OS2.DOS 

£425 

GX Graphics 2.0 

DOS 

£135 

HALO Professional 2.0 

DOS 

£265 

MetaWJNDOW 4/32 

DOS 

£230 

PCX Toolkit 5.0 

DOS 

£135 

Real-Time Graphi cs ft M/CT 

DOS 

£125 

TEGL Windows Toolkit II 

DOS 

£65 


BASIC LIBRARIES 


Communicaltonis 


Cfomrrts Lib fMicroheip) 

Wm.DOS 

£90 

PI DC Comm 

DOS 

£59 

Daiabase 



Btrieve 5.t(QB,VB) 

□oawiji 

£310 

CodeBase 4.5 (V6) 

Win 

£195 

CodeBasie (VB) 

Win 

£160 

db/Lib Prof 

DOS 

£120 

E-Tree Plus 

DOS 

£160 

ObjectTriave (VB) 

Win 

£250 

PowerLtbW (VB) 

Win 

£195 

VB/iSAM MX (VB) 

Win 

£59 

Visual/db 

Win 

£105 

Graphics 



Graphics Server lor VB 

Win 

£85 

Graphics Workshop 

DOS 

£90 

GraphPak Pro 

DOS 

£85 

1 GX Graphics 2.0 DOS 

| HALO Professional 2.0 DOS 

PR OG RAMMING IOOIS 

£135 

£266 

mm 

° Ada 

Algol 


Assemblers 

Awk 


Basic 

C 


C++ 

Cobol 


Comal 

Com ms 


Cross Dev 

Database 


Debuggers 

Editors 


Forth 

Fortran 


Graphics 

Icon 


Linkers/Locaters 

Lisp 


Logo 

Modula»2 


Pascal 

Prolog 


Rexx 

Smalltalk 


Snobol4 

Version Control * 

Windows 

Taco & Lex 

We stock many items for which there is 

no space in these advertisements. 


General ft Sundry Libraries 


Microhelp Muscle (GB.VB) 

Win 

£125 

PDQ 

□as 

£95 

ProBes 5,0 

DOS 

£140 

QuickPak Pro 

DOS 

£125 

QuickFak Pro for Win (VB) 

Win 

£120 

OuickScreen 

DOS 

£89 

Science ft Eng Tools 

DOS 

£55 

VBTods 2.0 (VB) 

Win 

£115 


TURBO PASCAL LIBRARIES 


Just a small selection! 


Asynch Plus 

DOS 

£110 

Async Professional 

DOS 

£75 

B-Tree Fter Network 

WmftDOS 

£99 

graphics^MENU ft Data Entry 

DOS 

£155 

Huge Virtual Array ft NAT 

DOS 

£145 

Mathpak 87 

DOS 

£85 

Object Prdessional 

DOS 

£110 

Power Toots P3us/5 1 

DOS 

£95 

Real-Time Graphics ft M/CT 

DOS 

£125 

Science ft Eng.Tools 

DOS 

£79 

TEGL Windows Toolkit II 

□OS 

£65 

TesSeRact TSR Dev Sys 2,0 

DOS 

£69 

Topaz Single-User 

DOS 

£79 

Turbo Analyst 

DOS 

£69 

Turbo Prdessional 

DOS 

£75 

Turbo Vision Dev Toolkil 1.0 

DOS 

£85 

TurboWlNDQW/Pasoal 3.7c 

DOS 

£79 


We can copy files to and Irene 600 dish formats 
including CP/M. CP/M-86, MS-DOS, PC-OOS, 
APPLE. SIRIUS. BSC, TORCH. APRICOT. HP-150. 
TRSDQS, AMSTRAD, ATAfitST, MACINTOSH. 
Our charge is El0.00 + dish + VAT with discounts 
on smell quantities and disks are normally 
despatched within 24hrs of receipL 
For more in formal ion call us. 


C Windows Toolkit 
C-Scape + Look&Feel 
Greenleal Oatawindows 
MEWEL Window System 
Object Professional tor C++ 
Panel Plus It 
ProtoGen 
PratoView 
TCXL-DOS 6.0 
Vermont Views V3.0 
Vitamin C V4.Q 


Screen 

DOS 

QS2&DGS 

DOS 

DOS 

DOS 

DS/2ftWinftD0$ 

Win 

Win 

DOS 

DOS 

DOS 


General ft Systems Libraries 

C Tools Plus/6.0 DOS 

GodeRunner DOS 

Heap Expander 3,0 DOS 

Hofd Everything DOS 

PQK #1. #2.. #3 DOS 

PowerSTOR DOS 

ftesfocni-C DOS 

TesSeRacl TSR Dev Sys 2.0 DOS 

Math ft Scientific 

C/Math Tootchesl & GraFix DOS 

Huge Virtual Ajray ft NAT DOS 

Mathpak 87 DOS 

Science ft Eng Toots DOS 


Tools 


C'Cleariy 

C-Vision 

Clears for C 

OodeCheck Prof 

MKSLEX&YACC 

PC-Lint 

PC Y ACC Prd 


DOS 

DOS 

DOS 

DOS 

DOS 

0S2SDOS 

DOS 


£59 

£370 

£210 

£175 

£140 

£260 

£55 

£299 

£69 

£299 

£225 

£90 

£130 

£110 

£110 

£75 

£65 

£115 

£69 

£45 

£145 

£85 

£79 

£85 

£80 

£140 

£435 

£165 

£75 

£435 


Ih, LC 

>W PRICI 

MICROSOFTS BORLAND 






Microsoft Basic PD$ 7.1 £222 

Microsoft C/C++ 7.0 £222 

Microsoft C/C++ Upgrade £99 

Mic rosofl Cobol 4.5 £495 

Microsoft Fortran 5.1 £205 

Microsoft Macro Assembler 6.0 £75 

Microsoft Pascal 4.0 £139 

Micro soft Quick 8 AS IC 4.5 £ 59 

Microsoft QuickC 2,5 £50 

Microsoft QuickC & Assembler £33 

Microsoft QuickC (or Windows £95 

Microsoft Quick Pascal 1.0 £60 

Microsoft Source Profiler £45 

Microsoft Test for Windows £185 

Microsoft Visual Sasic £95 

Microsoft VB Prof Toolkit £135 

Microsoft Windows 3.1 £70 

MS Windows SDK 3,1 £166 

Borland C++ 3.1 £199 

Borland C++ & AFX 3.1 £296 

Borland Corporate Prod Pack £330 

dBase IV f .5 £335 

ProtoGen for Borland C++ £39 

Turbo C++ 3.0 £50 

Turbo C++ & Turbo Vision 3.0 £70 

Turbo C++ for Windows 3.1 £65 

Turbo Debugger A Tools £89 

Turbo Pascal 6,0 £69 

Turbo Pascal Professional 6-D £137 

Turbo Pascal for Windows 1.5 £103 

Turbo Vision 1.1 £25 

Paradox 3.5 £335 

Paradox Engine 2,0 £199 
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u need a “special kind” of 
Dgramming environment that lets you 
lert your most artistic thoughts into 
ur application. 

u want an “all-in-one ”programming 
vironment — with all the tools you 
ed — for creating high-quality 
iture-rich applications. 

u expect a “fast and powerful’’ 
agramming environment that 
rforms with instant results — so you 
n create a “masterpiece” that will 
dure the test of time. 

ni deserve the Clarion 
'ofessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 
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And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens.. .you’re just a few 
seconds away from capturing the true 
art of application development. 


19 0 0 

-FINALIST 
PC Magiuvm Award 
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Clarion Software Coap 


CLAHIONSOFT VNARE" 

150 East Sample Road 
Pompano Beach, Florida 
(305) 785-4555 • 1-800-354-5444 















The Most Complete Line of Add-in Memory Boards for HP-Computers 


HP 1000 Series K, F 

GFK749H-10 1 MB board 
GFK749H-20 2 MB board 

HP I TO Series Am 600, 700 


GFK1Q3X-10 
GFK103X-15 
GFK103X-2D 
GFK1Q3X-40 
GFK103X-60 
GFK103X-80 


1 MB board 
1.5 MB board 

2 MB board 
4 MB board 
6 MB board 
8 MB board 


Hood-Connectors 


HP 1000 Series A 900,990 


GFK221X-4D 4 MB board 
GFK221X-80 8 MB board 

GFK221X-160 16 MB board 

GFK221X-320 32 MB board 

Hood-Connectors 


HP3(H)Q Series 9*7 

GFK2231A 160 16 MB ECC module 
GFK2232A-320 32 MS ECC module 
GFK2511A-640 64 MB ECC module 
GFK2516A-1280 128 MB ECC module J3M2 
GFK2230U-80 8 MB upgrade 

GFK2230LM60 16 MB upgrade 
GFK2230LI-240 24 MB upgrade 
GFKT793A-5 

Extender-Card for 5 modules 
GFK1793A-7 

Extender Card for? modules 


HP 304)0 Series 920, 922,932, 948, 958 


GFK1436A-160 

GFK1437A-320 

GFK1404U-80 

GFK1404U-160 

GFK14O4U-240 

16 MB ECC board 

32 MB ECC board 

8 MB upgrade 

16 MB upgrade 

24 MB upgrade 

HP -AD4K) Scries 925, 935,949 

GFK1010A-80 
GFK1037R-160 
GFK1010LF80 

8 MB ECC board 

16 MB ECC board 

8 MB upgrade 

HP 3000 Series 950, 955,900, 980 

GFK1104A-16O 

GFK1152A-640 

16 MB ECC board 

64 MB ECC board 

HP 9000 Series 200,310,320 

GFK257A-05 

GFK257A-10 

GFK257A-20 

GFK257A-40 

GFK257U-05 

GFK257U-20 

512 KB board 

1 MB board 

2 MB board 

4 MB board 

512 KB upgrade 

2 MB upgrade 

HP 9000 Series 318,330 

GFK258A-40 

GFK258A-80 

GFK258AU-40 

4 MB daughterboard 
SMB daughterboard 
4 MB upgrade 

HP 9000 Series 319 

GFK266A-40 

GFK266B-80 

GFK26SU-4Q 

4 MB daughterboard 
8 MB daughlerboard 
4 MB upgrade 




We’re strong on Performance 


HP 904)0 Series 332 

GFK269A-10 1 MS daughterboard 

GFK269B-40 4 MB daughterboard 

GFK269U-3Q 4 MB daughterboard 
(trade \n 1 MB) 

H P 9000 Series 340_ 

GFK2B8A-40 4 MB board_ 

HP 9000 Series 345,375,38(1 

GFK229A'40 4 MB ECC module 

GFK229B-80 8 MB ECC module 

GFK229SH60 16 MB ECC module 
GFK229E-320 32 MS ECC module 
GFK229AU-40 4 MB upgrade 

GFK229SU-160 16 MB upgrade 

HP 9000 Series 350, 370 

GFK258S-40 4 MB daughterboard 

GFK250C-120 12 MB daughterboard 
GFK258U-80 8 MS upgrade 

HP 9000 Series 360 

GFK267A-40 4 MB daughterboard 

GFK267B-8Q 8 MB daughterboard 
GFK267C-120 12 MS daughterboard 
GFK267U-40 4 MB upgrade 

GFK267U-60 8 MB upgrade 

HP 9000 Series 382 

GFK22Q0A-40 4 MB ECC module 

GFK22Q1A-80 8 MB ECC module 

GFK2202A-160 16 MB ECC module 

10 years warranty 
Immediate Delivery 
Affordable Prices 


GFK HAMBURG • GERMANY 

Frankenstrc*lie 29 ■ 2000 Hamburg 1 
Phone <40)23 73 01-0 
Fax <40) 23 17 89 


HP 901)0 Series 8x7 

GFK2231A-160 16 MB ECC module 
GFK2232A-320 32 MB ECC module 
GFK2511 A-640 64 MB ECC module 
GFK2516A-1280 128 MB ECC module 
GFK2230U-8O 8 MB upgrade 

GFK2230U-160 16 MB upgrade 
GFK2230U- 240 24 MB Upgrade 
GFK1793A-5 

Extender-Card for 5 modules 
GFK1793A-7 

Extender-Card for 7 modules 

HP 9000 Series 362 


GFK2320-1Q 
GFK2321-20 
GFK2322 40 
GFK2323-80 


1 MB module 

2 MB module 
4 MB module 
8 MB module 


HP 9000 Series 400 


GFK229A-40 4 MB ECC module 

GEK229B-80 8 MB ECC module 

GFK229D-160 16 MB ECC module 
GFK229E-320 32 MB ECC module 
GFK229AU-40 4 MB upgrade 

GFK229DLM60 16 MB upgrade 


HP 9000 Series 415 e 

GFK22OOA-40 4 MB ECC module 
GFK2201 A-80 SMB ECC module 
GFK22Q2A-16Q 16 MB ECC module 

HP 9000 Series 705, 710 

GFK2216A-8Q 8 MB ECC module 

GFK2217A-160 16 MB ECC module 
GFK2218A-320 32 MB ECC module 

HP 9000 Series 720,730 

GFK1979A-160 16 MB ECC module 

GFK2512A-320 32 MB ECC module 

GFK2514A-640 64 MB ECC module 

HP 9000/750 

GFKI979A160 16 MB ECC module 

GFK1987A-320 32 MB ECC module 

GFK2513A-640 64 MB ECC module 

GFK2515AH280 1280 MB ECC module 

HP 9000 Series 820,822,832,842, 852 

GFK1436A'160 16 MB ECC board 
GFK1437A-320 32 MB ECC board 
GFK1404U-80 8 MB upgrade 

GFK1404U-160 16 MB upgrade 
GFK1404U-240 24 MB upgrade 

HP 9000 Series 825,835,845 

GFK1010A-80 8 MB ECC board 

GFK1037R-160 16 MB ECC board 
GFK1010U-80 8 MB upgrade 

HP 9000 Series 850, 855, 870 

GFK1104A-16O 16MB ECC board 
GFK1152A-640 64 MB ECC board 
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FEATURE 



The Greening 
of Computers 

Both vendors and consumers are finding that 
environmentally sound computing pays 

ANDY REINHARDT, ED PERRATORE, ANDY REDFERN, AND RICH MALLOY 



Cleaning Up at the Factory 

Compared to industries such as petrochemicals, 
metals, and paper, the computer industry once en¬ 
joyed a reputation for being relatively clean. The 
work of groups such as the Silicon Valley Toxics 
Coalition shattered this image by demonstrating 
that computer waste products (especially from 


semiconductor manufacturing) were polluting the air and con¬ 
taminating soil and groundwater. According to director Ted 
Smith, the group is “now much more focused on ways to pre¬ 
vent pollution than on cleaning up what’s already there.” 
Companies are revising their processes to eliminate expensive 
chemicals and disposal charges. 

CFCs (chlorofluorocarbons), used as a solvent to wash 
residue off printed circuit boards, are a main target for elim¬ 
ination. Although CFCs have been implicated in ozone dam¬ 
age for years, companies were slow to switch to alternatives 
because of the investment they had in using CFCs, and because 
alternative methods were comparatively more expensive. But 
in the wake of the 1989 Helsinki Declaration, in which 81 


I n the computer industry, you never know where idealism 
leaves off and opportunism kicks in. The trend toward 
more environmentally sensitive, or green, computing 
offers the rare opportunity to indulge both simultaneously: 
A new wave of more ecological products and processes now 
emerging from research labs is making it possible for vendors 
and users to save money and save the earth. 

The pleasant surprise is that for vendors, environmental¬ 
ism is turning out to be smart business. Companies not only 
earn brownie points for being good citizens, but many of their 
new design, manufacturing, packaging, and waste recovery 
techniques also save money compared with older methods. 
When you factor in the constant need for vendors to differ¬ 
entiate their products in an overcrowded market, 
reengineering products and processes to be more 
ecological becomes too attractive a prospect to 
ignore. And if that's not enough, tough new laws 
in places like Germany and Sweden are forcing 
companies—including multinationals—to rethink 
how they make and package computer products. 

The environmental impact of the computer in¬ 
dustry is twofold: The use of computers gener¬ 
ates both solid and toxic waste and represents a 
large portion of energy consumption in developed 
countries. The consumer typically pays the ex¬ 
pense of dealing with the waste via costs that the 
manufacturer passes on and fees and taxes asso¬ 
ciated with municipal landfills. Electricity con¬ 
sumption of computers is a major hidden cost that 
many businesses don’t bother to analyze. 


ILLUSTRATION: JOHN BREAKEY 0 1992 
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THE GREENING OF COMPUTERS 


countries committed to eliminate the use of CFCs by the year 
2000, the cost of using CFCs, both politically and economically, 
has become too high to ignore. 

In April 1991, Apple announced that it would use a new r pro¬ 
cess for making boards and assemblies that docs not require them 
to be cleaned. This change will let Apple eliminate all use of 
CFCs in its Fremont, California; Cork, Ireland; and Singapore 
plants by the end of this year. In June 1991, Compaq announced 
the adoption of a similar “no-clean” process, saying it would 
stop using all CFCs by 1995. 

Other companies have dropped CFCs in favor of a remark¬ 
ably simple cleaner: good old soap and water. At its manufacturing 
plant in San Jose, California, IBM now sprays its assemblies 
with soapy water, instead of bathing them in industrial solvents. 
Intel's systems plant in Oregon has made the same switch* Ac¬ 
cording to Intel’s spokesperson Howard 
High, the cost benefits are substantial: The 
company expects to save $1 million to $2 
million per year on the cost to buy CFCs 
and an extra SI million to $2 million per 
year it paid to dispose of the used chemi¬ 
cals. High says the costs of both raw ma¬ 
terials and disposal are rising sharply, 
which will make the equation even more 
compelling in the future. 

Ironically, while the substances used to 
replace CFCs may be benign for the ozone 
layer, some are dangerous in other ways* 

For example, U.K. chip manufacturer In- 
mos will be using IPA (isopropyl alcohol) as 
a replacement for CFCs. Unfortunately. IPA is highly Hamm able 
and would be extremely dangerous if used in the same quantities 
as CFCs, So, far from using a straight substitution, Inmos has 
had to find techniques for preventing accidental ignition of IPA and 
to develop a washing technique that reduces the quantity of fluid 
used, Fujitsu has developed an ultrasonic water cleaner. Using 
cold water, steam, and ultrasonic cleaning, Fujitsu says its de¬ 
vice can remove 10 times as much dust as CFC washing did. 

Another problem Intel and other chip makers confront is the dis¬ 
posal of defective parts. High says that Intel can reclaim pre¬ 
cious metals from failed components if they're caught at the 
wafer stage. But once mounted in plastic or ceramic carriers, de¬ 
fective parts have to be tossed in landfills. High couldn't say 
how many parts Intel throws away each year but notes that the 
parts don’t contain any hazardous compounds. 

Recycling Is In 

Computers and peripherals themselves are rarely tossed into 
landfills, but consumables, such as paper, printer ribbons, disk me¬ 
dia, toner cartridges, and batteries, typically are. Such conse¬ 
quent waste from computers makes up a minority of municipal 
garbage, but its proportion has grown every year since the advent 
of the personal computer. Finding ways to recycle these materi¬ 
als has become the latest trend in the industry, with companies 
such as Apple, Hewlett-Packard, and Lexmark International lead¬ 
ing the way. 

Because environmental regulations vary widely around the 
world, companies with global operations face a particular chal¬ 
lenge. Some have decided to adopt the standards of the country 
with the strictest laws, since those are often a bellwether for the 
rest of the world (see the text box “Tough Laws Promote Change” 
on page 150), Doing so lets companies enjoy economies of scale, 
since a single model can be sold in any market. 

Waste disposal is really two separate problems: volume and tox¬ 
icity. The amount of garbage directly due to computers is nearly 


impossible to detenuine, and awareness of the link is so recent that 
even the Solid Waste Association of America, an industry group 
that is part of the Society of Plastics Industry, can’t quantify its 
magnitude. Some of the materials thrown into dumps (e.g., bat¬ 
teries and monitors) contain toxic chemicals that can leach out and 
poison the soil and groundwater. 

Printers and Monitors 

In the last year, several companies have announced programs to 
recycle laser-printer toner cartridges. BIS Strategic Decisions 
says that 11.75 million toner cartridges were shipped in 1990, 
projecting that the number will climb to 19 million this year and 
nearly 28 million in 1995. This is a lot of nonbiodegradable 
garbage to add to the world’s landfills. 

Apple’s program to recycle toner cartridges began in March 
I99L Cartridges bought in the U.S. in¬ 
clude a prepaid shipping label that lets 
you return them when they’re spent. For 
every cartridge you return in the U.S., Ap¬ 
ple wi II donate $ 1 to one of two environ¬ 
mental organizations. Apple claims that 
95 percent of the cartridge is recovered, 
and some of it is reused as is or recycled* 
Lexmark International, the IBM spin-off 
company that sells laser printers and type¬ 
writers, introduced a similar program last 
June. Ken Bissel, a Lexmark spokesper¬ 
son, couldn’t specify exactly how many 
cartridges were returned under the pro¬ 
gram but said that the number was rela¬ 
tively small but growing. 

A booming business exists for remanufactured toner cartridges* 
At one time, “recharging” cartridges simply meant drilling a hole 
and putting new toner in. Now, says William E* Kelley, executive 
director of the International Cartridge Recyclers Association, 
cartridge re manufacturers “have learned that Lhey have got to 
put out quality products ” Cartridges arc completely disassembled 
and rebuilt with new components as necessary* Some vendors 
replace the original drum with a lifelong unit, which can be 
reused several times. Remanufaclured cartridges are less expen¬ 
sive* If a new cartridge cost SI 00, says Kelley, a re manufactured 
unit with a lifelong drum w r ou!d cost about $75. And the vendor 
might give you a break on the price if you turn in that unit again 
because of the lifelong drum. 

In Japan, Canon has its own recycling program* It is in the 
process of doubling the capacity of its reprocessing plant in 
China by the end of 1993. This facility currently recycles 150,000 
cartridges per month. Canon expects to be able to reprocess 
600,000 units by the end of 1994. The firm says it has been 
reusing almost 95 percent of the cartridges, which are collected 
in both Japan and the U.S. 

With its new Ecosys printer, Kyocera has probably come up 
with the best way to deal with printer drums. One of Kyocera’s 
key themes is to emphasize environmentally sound products and 
processes. To that end, the company has doubled its production 
capacity of poly crystal line solar cells, expanded the use of envi¬ 
ronment-friendly ceramics in industrial processes, and focused sig¬ 
nificant research efforts on thin-film technology. This thin-film 
technology is a key ingredient in Kyocera's new printer. 

Kyocera used its thin-film expertise to create a photosensi¬ 
tive drum that is coated with a hard layer of amorphous silicon. 
To keep the drum surface clean, Kyocera supplies a ceramic- 
based toner, which is packaged in a biodegradable container 
(made from kelp). The result is that the drum will probably last 
the printer's lifetime, and ail disposables are biodegradable* This 


Large Computer 
Companies 
Eliminating CFCs 

• Apple 

• Compaq 
> DEC 

• Fujitsu 

• IBM 

• Intel 


148 BYTE • SEPTEMBER 1992 













1, Rave reviews, 
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Award of Excellence. Software 
PublishmAssocMon named 
it a Best Aft tie Business 
Software Product of the Year 


2. One-step installation. 

The 'Before ibu Install" iM 
confirms the compatibility of 
your software (induding 
'(NITS), 1 hen, simply dick the 
moose to install System 7 Any 
questions? 90 days' toll-free 
phone assistance included. 


3. It's developed 
quite a following, 

Devetyfers haw shipped hun¬ 
dreds of applications that take 
advantage of System 7poteen 
Microsoft Claris, Lotus. Aldus, 
Adobe and many more. 


4. Runs on your 
Macintosh today, 

tystentTuvrks on aUMacmtosb 
computers. 7b run multiple 
program, four megabytes of 
memory are recommended. 
Jim megabytes are required 



5, Powerful 
software utilities. 


System 7 millet you run the 
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Apple, indudbq Macintosh PC 
Exchange, Quicklime* and 
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S, More power out 
of the box. 
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Binder.. w u.wth the cost alone!' 
System 7 improves the way you 
organte, view and work with 
your information Built-in fie 
sharing lets you sharefiles oner 
a network, simph' and easily. 


7. Keep your 
investment current. 

He best way to keep up with 
the latest technology is to stay 
ahead with System 7. You'll 
need if to take full advantage 
of todays applications, hard¬ 
ware and software. And 
it will help you grow with the 
future as new technology 1 
innovations come along. 


Macintosh System 7. 


If the first seven reasons didn't convince you to upgrade, just ask the four million Macintosh” users who 


have already discovered the power of System 7“ Call us at | 


1-800-538-9696, ext. 185. 


ware reseller near you. And you’ll discover the power of System 7 The power to be your best? 


| We’ll give you the name of an Apple soft- 
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THE GREENING OF COMPUTERS 


Tough Laws Promote Change 

ANDY REDFERN 


T he severity of waste disposal and 
energy conservation problems 
varies greatly around the world. 
Some countries, particularly those 
with high energy costs and relatively 
few means to discard trash, have taken 
legislative action to force companies 
to minimize these problems. 

One key area affected is packaging. 
German law now places some respon¬ 
sibility for the disposal of excess pack¬ 
aging on the retailer. If, for example, 
you bought 100 floppy disks in 10 box¬ 
es of 10 disks each, it would be the re¬ 
sponsibility of the retailer to dispose of 
the packaging that held the 10 boxes of 
disks together. With this onus on the 
retailer, retailers are pressuring manu¬ 
facturers to use product packaging spar¬ 
ingly. For example, Japanese monitor 
maker Eizo has recently redesigned the 
four-layer packaging of its video cards 
so that only one integrated layer of 
packaging is left. 

By the end of the year, this “polluter- 
pays” attitude is set to be further ex¬ 
tended when a wide-ranging German 
state ordinance on electronic goods 
takes effect. The detail of the ordinance 
has still to be ratified, but it places the 
responsibility to recycle and reuse elec¬ 
tronic goods on the manufacturer. So, if 


you buy a personal computer, once it 
has reached the end of its working life, 
you will have the right to return it to 
the manufacturer via the retailer. The 
manufacturer will then be legally 
obliged to recycle or reuse the system. 

If this measure is ratified, it will have 
a major impact on computer design 
around the world. As has already been 
seen in the area of monitor emissions, 
manufacturers design systems to meet 
the highest legal standard required 
around the world. For example, Sweden 
has the toughest rules on monitor emis¬ 
sions, and many monitors not even sold 
in Sweden already meet the Swedish 
safety standards. 

To meet this proposed ordinance, 
companies must first work out whether 
reusing or recycling of their equipment 
is the most economical. Renovating 
computer equipment has little appeal for 
many manufacturers. Product life cy¬ 
cles are so short that by the time com¬ 
panies return their equipment, there is 
little opportunity to resell it. Some prod¬ 
uct reuse projects are under way: for 
example, collecting and refurbishing 
personal computer equipment and con- 
sumables to be sent to charities in 
developing countries. But the most se¬ 
rious efforts are in the area of recycling. 


Manufacturing giant NEC has been 
investigating the recycling of electron¬ 
ic equipment since 1969. Because of 
the use of expensive metals (e.g., gold) 
in high-performance systems, NEC has 
been reclaiming the precious metals 
from defunct systems for resale. NEC 
now has a partly owned subsidiary 
called Kowa Enterprises based in 
Kawaski City, Japan, that recycles 
some 3000 tons of machinery every 
year. Through a network of 52 branch 
offices across Japan, Kowa collects 90 
percent of its hardware for recycling 
from other NEC subsidiaries. Kowa is 
also responsible for the safe manage¬ 
ment and disposal of industrial waste 
and hazardous substances from the old 
NEC machines. 

In the early 1970s, IBM established 
a similar program in the U.K., and in 
1991, this program recycled or reused 
80 percent of IBM’s total obsolete-parts 
inventory, according to reports pub¬ 
lished by IBM. IBM's goal is to raise 
this to 95 percent of all components 
used on printed circuit boards and in 
monitors. IBM has also voluntarily ex¬ 
tended this recycling program by pro¬ 
viding a disposal service for customers 
who have equipment that has reached 
its life expectancy. 


is in marked contrast to most laser printers. 

The catch is that there is no catch. An amazing feature about the 
Ecosys printer is that its eco-friendly nature is achieved without any 
disagreeable side effects. The printer is no larger than similar 10- 
page-per-minute laser printers; in fact, its LED technology al¬ 
lows it to be considerably smaller than most of its competitors. And 
its price tag of $2395 and claimed cost of operation (less than 1 cent 
per page) are so low that even people who don’t give a hoot about 
the environment should seriously consider this printer. The Eco in 
Ecosys could well stand for economy, as well as ecology. 

Old or broken monitors can be disassembled for scrap, except 
for the CRT, which has to be disposed of in an expensive hazardous 
waste dump because of the lead in the glass. Monitors can also be 
reconditioned for less cost than buying new ones. Video Display 
(Tucker, GA) specializes in repairing CRTs in computer displays. 
According to company chairperson Ron Ordway, the most com¬ 
mon point of failure in displays is not the tube itself but the elec¬ 
tron gun or the electronics that drive it. Video Display can Fix 
these components and preserve the rest of the tube and housing. 
The result is a refurbished monochrome CRT for about 60 percent 


of the cost of a new one or a color tube for about 50 percent, Ord¬ 
way says. Unfortunately, Video Display sells its reconditioned 
monitors only to service organizations and repair shops; they arc not 
available to the general consumer. 

Salvaging Systems 

According to Ethan Seidman, a researcher for Garbage (an envi¬ 
ronmentally oriented magazine based in Gloucester, MA), when 
a computer enters the waste-processing stream, it is usually stripped 
of all salvageable or recyclable parts, which can include metal or 
plastic casings, electronic components, wiring, and even nuts and 
bolts. Virtually nothing is left when the crows are done picking. 

Some channels have emerged for disposing of intact but un¬ 
wanted equipment. The East-West Development Foundation 
(Cambridge, MA) accepts donations of used systems for export 
to Russia and eastern Europe. Some companies sell their used 
equipment to brokers, who recondition it for export to the Third 
World. And the Solid Waste Association of America's informa¬ 
tion hotline (see the text box “Guide to Green Computing Groups, 
Products, and Services” on page 158) advises callers to donate old 
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We’ll show you how to 
tilay the media better than Bush, 
Clinton and Perot put together. 



)hu {fan 1 1 need extra hardware 
to start working unth 
QuickTime, Sitnpty drag the 
QuickTime system extension 
into your System Folder. Now 
applications designed fa 
support QuickTime can work 
unth digital video sequences, 
animation movies, sound 
files and compressed images. 


View and edit 
QuickTime movies. 

Flay, pause, fast-forward 
rewind and advance 
frame by frame with the 
MoviePlayer abdication. 
Copy video and animation 
dips, paste them together, 
create pur mm movies. 


Compress 
PICT images. 

Shrink them to a fraction of 
their original file size and 
save valuable space and 
transmission time with the 
Picture Compressor applica¬ 
tion. (Compressedfiles can 
be used automatically 
in my existing application 
that supports PICTfiles) 



sound amiammatm m pur Macintosh* 


Ho lie i fonvtei 


Apple Utilities for Macintosh 


Convert existing 
data Into movies. 

Convert other fieformats 
mp Pi®, PICT., Scrapbook 
DOS image formats) to 
Quicklime mottos with the 
Movie Converter application. 
Control' farm per second ., 
compression scheme and 
color depth. 


One-budon 
movie recording. 

Digitize video and sound 
easify with the Movie Recorder 
application. View what you've 
recorded, save it or toss it 
out and tr) f again, (Requires 
a video-capture card and 
soutui digit ter,) 


The Starter Kit. 

Includes the system extensitm 
and Scrapbofjk. MoviePlayer, 
Motie Recorder, Motie Con- 
tJeri&r and Picture- Conpremr 
afplicatvms. Plus QuickClips,' 
a CD-ROM disk with samples of 
movies and stilt color images 
and an electronic catalog of 
products that support 
Quicklime. 


QuickTime Starter Kit. 


How well you communicate has never been more important.That's why Apple created QuickTime!" The 
ability to paste digital video, animation and sound into your presentations as easily as pasting graphics into text, So if you’d like 


They’ll tell you more about the QuickTime 


1 *800-538-9696, ext. 175. 


the name of an Apple software reseller near you, call us at_ 

Starter Kit and show you how to communicate your ideas more powerfully than ever. 
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THE GREENING OF COMPUTERS 


equipment to charities willing to accept it or to contact the man¬ 
ufacturer to see if it wants to reclaim the system for service parts. 

The problem of dealing with obsolete equipment has led to 
changes in system design. Examples are the new expandable 
PCs from Compaq, AST. Acer, and others: Originally created 
to address an economical problem—the rapid obsolescence of 
technology and desire by customers to expand their systems— 
these PCs are also more environmentally sensitive because they 
delay the disposal of otherwise functional equipment. Similarly, 
many vendors are now redesigning their systems for ease of ser¬ 
vice, which also makes them easier and less expensive for sal¬ 
vagers to disassemble. 

Some of the plastic computer cases are 
impregnated with leaded and cadmium pig¬ 
ments, but so far the evidence of leaching 
is inconclusive. A report in Appliance Man¬ 
ufacturer ; May 1992, says that Europe, but 
not the US., has established a timetable 
for eliminating cadmium from some resins, 
including those often used in computer cas¬ 
ings. HP has already decided to switch to 
resins that contain no heavy metals. 

The disposal of plastics, while much in 
the publ ic eye, may become less of a prob¬ 
lem as new techniques emerge for recy¬ 
cling plastic. This year, a study presented 
by researchers from Dow Plastics in Mid¬ 
land, Michigan, showed that the plastic 
(i.e., poly carbon ate/acrylonitrile butadiene 
styrene) most often used in computer casings could be ground up 
and remolded with little or no degradation in key attributes, such 
as weight, thermal properties, and flame resistance; however, 
the color darkened slightly with each successive recycling. 

These findings were achieved in a controlled environment using 
homogeneous plastic samples. The results were not as successful 
when different grades of plastic, or even similar plastics from dif¬ 
ferent suppliers, were intermixed, suggesting that recycling will only 
be feasible when plastics are carefully sorted. To help promote 
that end, the Partnership for Plastics Progress, a group of 26 major 
resin producers, has recently started a committee called the Com¬ 
puters and Business Equipment Group. The group's charter is to fo¬ 
cus on postconsumer issues, especially the disposal and recycling 
of plastics used in data-processing equipment. 

The Paper Chase 

Far from creating the paperless office, the microcomputer in¬ 
dustry has contributed to even greater paper use. The American 
Paper Institute, an industry association, reports that shipments 
of uncoated, free-sheet paper grew from 6.5 million tons in 
1976—the year the Apple H was Introduced—to 11.5 million 
tons in 1990, the latest year for which figures are available. Ron 
Lamb, a spokesperson for the Council on Plastics and Packaging 
in the Environment, notes that the rise is due mostly to the advent 
of high-speed photocopiers, personal copiers, and laser printers. 

Some of the surge in consumption is on the production side. For 
example, the Microsoft Windows 3.0 package, including docu¬ 
mentation, consumed more than 2 pounds of virgin paper, which 
means that the 10 million units sold have alone used at least 21 
million pounds of new paper. Microsoft, IBM, Sun, Apple, and 
other companies are aware of this problem and are increasingly 
trying to ship documentation on CD-ROM. Doing so not only 
saves trees but also substantially reduces postage costs and im¬ 
proves ease of use for customers. 

A study conducted by Franklin Associates for the U.S. Con¬ 
ference of Mayors' National Office Paper Recycling Project 


found that in 1990. nearly 11 million tons of waste paper were 
generated in U.S. offices, of which the lion's share, some 8.1 
million tons, ss high-grade printing and typing paper. Another 
1.2 tons is cardboard. These amounts are expected to climb to 9.2 
million and 1.5 million tons, respectively, by 1995. 

Only 15 percent of office paper waste was recovered for recy¬ 
cling in 1990, die study found. But with aggressive, coordinated 
efforts by business and government, the rate of recycling could be 
nearly tripled, for a total of about 3.4 million tons, according to the 
study. In addition to supplying the growing demand for recycled 
paper, this would reduce total office waste to 5.8 million tons, or 
about 70 percent of current levels. 

The value of used paper depends not 
only on the stock but also on how it was 
used. In general, mixed paper has the least 
value and white ledger paper the most. 
But interestingly, plain paper that has been 
through an impact printer is four to 10 
times more valuable than laser-printed pa¬ 
per waste, says Brian Day of the National 
Office Paper Recycling Project. This is 
because paper recyders can't remove laser 
ink as easily, but new processes to de-ink 
the 60 percent of office paper now laser 
printed are on the horizon. 

Battery Blight 

The most notorious toxic waste from com¬ 
puters comes from their lowly batteries, 
which contain heavy metals, such as lead, cadmium, and mercury. 
Most desktop PCs today use a battery to back up system-setup 
memory, and nearly all battery-powered portables and notebooks 
use rechargeable nickel-cadmium batteries for system power. 
Researchers from the University of Arizona Garbage Project, 
who have excavated 11 landfills in the U.S. and Canada to learn 
what they reveal about waste-disposal patterns, say batteries rep¬ 
resent only two-tenths of a percent of the garbage by volume but 
alone constitute nearly 20 percent of the hazardous waste gener¬ 
ated by U.S. households and offices. According to Marge Franklin 
of Franklin Associates, the main source of toxic cadmium is 
rechargeable batteries used in electronic devices. 

Sometimes a nickel-cadmium battery is not really worn out 
hut simply unable to hold a charge due to poor maintenance. 
Nickel-cadmium batteries exhibit what is known as the memory ef- 
feet , where premature recharging can reduce battery life. Ac¬ 
cording to Andrew Czemek of The Complete Portable (Prospect 
Heights, IL) f nickel-cadmium batteries are good for 300 to 500 
recharges before you must throw them out. For $39, the company 
will test your battery and restore it to full capacity through a series 
of deep discharges over a five-day period. If the battery is not re¬ 
coverable, there is no fee. The Complete Portable disposes of bad 
batteries through recyclers. Some companies send Czemek hun¬ 
dreds of batteries at a time, saving the companies a considerable 
amount over the cost of new batteries. 

In October 1991, Apple announced a battery recovery pro¬ 
gram for its PowerBook notebooks. Noting that rechargeable 
batteries typically expire after two years, Apple said it would 
accept used batteries at any of its world wide service providers and 
pay the full cost of their recycling or proper disposal. 

The long-term solution for system makers is to use newer bat¬ 
tery types that don't contain cadmium, such as nickel metal hy¬ 
dride or zinc-air. Both of these emerging technologies offer an ad¬ 
ditional benefit: They have higher power-to-weight ratios than 
nickel cadmium does, which means you get longer operating life 
per pound of battery. Nickel-hydride batteries typically allow 
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LANDMARK,., the widest ieftctla®1 
software, firmware, and hardware In 


>C WON’T BOOT? KICKSTART IT! 

)on’t replace your motherboard, use KickStart 2 
Vhen serious hardware problems occur, nothing gets 
ou up and running as fast. KickStart 2 measures 
wwer within 2.5% on all four voltages, shows 
’ower-On Self-Test (POST) failure codes, and 
eatures on-board ROM-based diagnostics allowing 
f ou to determine and remedy the problem quickly, 
lasily, and inexpensively! 



"The number of tests KickStart 2 can perform is mind- 
boggling. IF THE KICKSTART 2 CAN'T FIND 
THE PROBLEM. IT PROBABL Y EXISTS IN YOUR 
HEAD, not in the hardware. ” 

Rich Santalesa, Computer Shopper 


PC DIAGNOSTICS MADE EASY 

You don't need to be technical to use PC Probe ' 
With clear, intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY! 

And, you don't have to be handy with a screwdriver to 
make PC Probe pay for itself. Just by providing a 
diagnostic report to your service and repair shop, 
you'll save money and receive quicker service. 


Juilt-in serial and parallel I/O allows fortesting 
emote via modem , or simply logging results to a 
emote terminal, printer, or laptop. You can configure 
mur own test routines and store them in KickStart 2's 
jattery backed-up CMOS RAM for quick future use. 
)n-board switches, LEDs, and digital displays allow 
complete control over testing in systems lacking 
/ideo or disk. 

(ickStart 2 is the ultimate SECURITY CARD. too. 

A/ith two levels of password protection and pre-O/S 
ictivation, you can confidently prevent unauthorized 
jse of your PC. 

ncludes serial and parallel loopback plugs and the 
_andmark JumpStart AT ROM BIOS for testing 
Ms that don't issue POST codes. KickStart 2 works 
ndependent of your operating system. You can use it 
)n DOS or UNIX systems. CALL for current 
pricing . 


"KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC’s hardware 
system. THE BOARD IS A WORTHY INVEST¬ 
MENT for computer maintenance." 

David Claiborne. PC Week 


PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 

Landmark Service Diagnostics “ is ideal for 
professionals requiring the most exhaustive 
diagnostic test capabilities. 

Service Diagnostics is not 
just a single product, but a 
complete LINE of products. 

It’s comprised of software, 
hardware, and firmware so 
you can choose the best 
"tool" for the job. 


PC Probe runs over 150 tests including; motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and controller, hard drive 
and controller, and more. Includes VirusCure, 
Landmark Speed Test, AT Setup & loopback 
plugs CALL for current pricing! 
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THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Alignlt you can clean, diagnose, and align 
/our floppy drives in minutes without a scope. 
Patented technology requires only a screwdriver to 
perform ANSI-accurate alignments (.3 mils). 

Mignlt is ideal for corporate users with multiple PCs. 
The GOLD STANDARD feature allows you to align all 
/our PCs to the same in-house standard, guarantee- 
ng that all your floppies are perfectly interchangeable 
Detween PCs! Available in 3.5" or 5.25" for both high 
and low densities CALL for current pricing. 


When your PC won’t boot, 
you'll need ROM POST 
firmware, a plug-in chip that 
virtually “jumpstarts" the 
system to determine what’s 
wrong. And, when your 
printer isn’t working, you 
won't know whether it’s the LPT port, cable, or printer 
without hardware, like our loopback plugs (which 
together with our software completely test the COM 
ports). 

To provide you a complete troubleshooting resource, 
Service Diagnostics is offered in single modules or in 
“kits." Components include; CPU-specific software 
(PC, XT, AT, 386/486, PS/2), ROM POSTS (PC, XT, 
AT) and floppy alignment disks (3.5" and 5.25"). 

All the Service Diagnostics software modules are 
available in self-booting versions for use with non- 
DOS operating systems like UNIX. 

Service Diagnostics is powerful and flexible. 
Hundreds of tests can be performed on your mother¬ 
board, memory, video, COM ports, floppy and hard 
drives, printer, and more CALL for a customized 
quote on the kit that’s right for you! 


SLASH HARD DISK 
SET-UP TIME 

If you install, upgrade, or maintain hard drives, then 
you need DiskBase . It'll save you boat-loads of 
time and money by putting the exact hard disk 
information you need at your fingertips... whenever 
you need it. 

DiskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8 technical specs on over 
220 controllers. Once you've located the correct hard 
disk model, you can instantly bring up a listing of all 
compatible controllers CALL for current pricing! 


•Toll Free Tech Support 
• 90 Day Money Back Guarantee 
• Federal Express Shipping 

CALL (800) 683-6696 

FAX (813) 443-6603 • Int'l (813) 443-1331 

n LANDMARK 

RESEARCH INTERNATIONAL CORPORATION 
703 Grand Cent/al Street • Clearwater. FL 34616 


Overall. Service Diagnostics: 
The Kit was the best performer 
you're running a service 
department SERVICE 
DIAGNOSTICS IS NOT AN 
OPTION. IT’S A 
NECESSITY 

Bill O’Brien. PC Magazine 
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notebooks to run about 25 percent longer between charges than 
would a nickel-cadmium battery of the same weight. 

Makers of desktop computers are also addressing the battery 
disposal problem, while at the same time making their systems 
more secure and flexible. Both HP and Amkly Systems have 
eliminated battery-backed-up CMOS RAM for storing system 
setup information in favor of flash memory. With Hash memo¬ 
ry, there is no danger that the setup will be lost if the battery 
dies, and in both companies’ PCs, the system BIOS is also stored 
in flash memory so that you can update it. 

Save Power, Save Money 

At its office in Munich, Germany, Intel has a guard, who, after 
hours, twice makes his way into every office and turns off unused 
PCs. Systems that must remain on (e.g., file servers or comput¬ 
ers used for remote log-in) sport a prominent sticker—available 
from supervisors alone—that tell the guard to keep his distance. 

Sound excessive? Expensive? When it comes to paying for 
power, Intel is like any other company that faces rising utility 
bills owing to the proliferation of computers and related equip¬ 
ment. Intel has found that the cost savings in power that this 
practice achieves have more than paid the guard’s salary. 

Studies on the energy required to run your business have been 
available for years. Items broken down have typically included 
things like manufacturing, air conditioning, and lighting. But un¬ 
til recently, studies have relegated the rising costs of computer 
equipment, as well as the extra cooling of office spaces using it, into 
the category of “Miscellaneous” or “Other.” Steve Blanc, R&D pro¬ 
gram manager for Pacific Gas and Electric (San Francisco, CA), 


said, “This is the biggest unregulated load in any building. This 
load, particularly PCs, has increased on an order of magnitude.” 

According to nameplate-rating estimates by BR Associates of 
the power used by electronic office equipment in the Pacific 
Northwest, PCs alone accounted for 12 percent of the total. This 
figure does not take into account the increased expansion capa¬ 
bilities per PC since the 1986 study was done. Hard drives are big¬ 
ger, CRTs use more power, and many networks have downsized 
to raise the percentage of power you can attribute to PC use. It can 
no longer be ignored. One San Francisco-based company, for 
instance, saved nothing after paying big for sophisticated control 
mechanisms designed to lower the company’s energy costs a fat 
20 percent. The culprit: the simultaneous rise of the number of PCs 
purchased and unaccounted for along the way. 

Typical Per-Office Drain 

Jeff Harris, a staff scientist for Lawrence Berkeley Labs (Berke¬ 
ley, CA) explained a typical power scenario using the example of 
his own temporary work area at the U.S. Department of Energy. 
His PS/2 with a VGA monitor and expansion cards consumes 150 
watts, and his laser printer uses about 250 W on average. He es¬ 
timated power consumption at nearly 1M W per square foot of of¬ 
fice space. Lighting, the known factor in interpreting utility bills, 
has traditionally required the same wattage. 

An added cost of running computer equipment, the cooling 
of work areas ranging from one-person offices to big data centers, 
must also be addressed. Citibank tackled this issue head-on in a 
Wall Street building it uses primarily for nighttime order entry and 
cash management. In this facility, the company optimized its 
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HVAC (heating, ventilation, and air conditioning) system, since 
turning off the mainframe and the many busy workstations wasn't 
an option. The result: 10 percent fewer kilowatt-hours. A figure 
like this translates into thousands of dollars annually. 

Frequently, however, companies must cut back on energy de¬ 
voted to cooling simply because of the number of PCs running— 
they literally don't have enough power coming into the building 
to run all the computers and the air conditioning at the same time. 
As a result, these companies chill offices overnight when the PCs 
are off and let them warm up gradually throughout the workday. 

Energy Efficiency in the Desktop 

It has taken portable technology to show us how much savings in 
energy can eventually be achieved in desktops (see the figure). The 
need for portable computers to conserve energy has driven the de¬ 
velopment of LCDs, low-power storage devices, and 3.3-volt 
components. “I would be surprised if anyone is designing 5-V sys¬ 
tems by the end of 1994/’ said Jim Reinhardt, manager of mar¬ 
keting and applications for Motorola's 68000 processor line. 
(Part of his reasoning is that the new 0.5-micron technology can 
only operate at voltages lower than 5 V.) A 3,3-V design not 
only reduces power requirements, but it also cuts down on the heat 
a system produces. This eliminates the need for a cooling fan 
and helps relieve the strain on air-conditioning systems. 

Another portable feature that is migrating to the desktop is 
power management. The computer center at Lawrence Berke¬ 
ley Labs notified other departments that for $50 per year, it would 
back up all data on their Macs’ hard disks every night provided 
the users left the machines running. But when Harris calculated 


how much power a department of Macs expended overnight, he 
found it exceeded the price they were paying for the backups, 
'The answer wasn't that we shouldn't back up our data,” Harris 
explained, “What these machines needed was a sleep mode— 
to sleep until they did the backup, then to go back to sleep.” 

The Environmental Protection Agency’s Global Change di¬ 
vision has already signed agreements with several computer mak¬ 
ers to affix an '’Energy Star” logo to identify desktop systems 
incorporating a sleep-mode capability. Sleep mode in some form 
should be a part of any design for low-power desktop systems. 
And so should a phase-out of CRTs in favor of some variety of 
flat-panel displays. But beyond that, said Reinhardt* there are 
no standards on what would constitute a low-power system. 

How much power can portable technology save on the desk¬ 
top? Assume that you have a desktop PC (with a 386 processor, a 
color VGA, a 3M-inch floppy drive, and a 40-MB hard drive) that 
gets 3100 hours of use a year. Of die 3100 hours* 600 are active and 
2500 are standby—the PC is on but not being used. This PC takes 
up 150 W, or 465 kWh a year. If you can incorporate portable - 
PC-like sleep-mode capability into a standard desktop machine 
(same configuration in high-power parts), you can bring the pow¬ 
er consumption down to 153 kWh for a 67 percent savings per 
PC on your electric bill In contrast, a similarly equipped laptop with 
an active-matrix color screen would use a mere 31 kWh per year. 

Monitoring Monitors 

Screen savers may do wonders for the phosphors in your moni¬ 
tor, but they do nothing for your electric bill. “The only point 
of keeping on a monitor is for someone to look at it ” said Harris. 

continued 
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PERSONAL COMPUTER ENERGY CONSUMPTION AND COSTS 



On all the time 


Off at 

Resting 

Additional 

1314 kWh/yr 


night 

during day 

component 

SI 05/yr 

{Assumes 150 W, 8 cents/kWh) 

433 kWh/yr 
$35/yr 

216 kWh/yr 
$17/yr 

improvement 

25 kWh/yr 
$2/yr 


The practice of leaving a personal computer running around the clock may have some marginal benefit for the system 
components, hut it wreaks havoc on your electric bill. In targe installations, energy costs could easily run thousands of dollars a 
year. Smart use of personal computers and the implementation of low-power components promise to dramatically lower energy 
requirements. (Data courtesy of EPA Energy Star Computers) 


Some monitor vendors, mainly in response to government 
pressure in Europe and Asia, have introduced energy-saving 
monitors. Eizo, the Japanese monitor manufacturer known in the 
U,S. as Nanao, is leading the way. Its first energy-saving moni¬ 
tor, the F340L is designed to power itself down when the PC 
doesn't transmit a signal. So, if you turn the system box off and 
forget to turn off the monitor, the monitor automatically switch¬ 
es off once it senses that the PC isn’t sending a signal. 

The F340i was launched last fall Eizo is already working on a 
more sophisticated second-generation monitor that can recognize 
when a screen saver is active, so it can power itself down, too. 
Since Eizo develops video cards as well as monitors, it would not 
be difficult to develop a card/monitor pair that, through the use of 
a software driver, exhibited this property. But Eizo is looking for 
a more general solution. By using a custom Windows screen driv¬ 
er, Eizo claims it will be able to generate a unique output signal from 
any video card that the power-saving monitor will recognize. Then 
when the screen saver kicks in, the signal will be sent, and the 
monitor will power down, saving the screen and power. 

Printing Smarter and Cheaper 

The so-called paperless office, even on a relative scale, is anoth¬ 
er potential energy cost-cutter. tS We need to ask, ‘Do we really need 
ail the faxing and printing we do?” 1 
said Lawrence Berkeley Labs' Harris. 

E-mail, the strategic use of LANs for 
messaging and announcements, can 
greatly eliminate some of the power 
draw' of these devices. Les Norford, 
an assistant professor of building 
technology at MIT's department of 
architecture, notes a common prac¬ 
tice that is also an energy saver: shar¬ 
ing printers (particularly lasers), desk¬ 
top scanners, and other peripherals. 

If you're shopping for a printer, 
consider that ink-jet printers, while 
slower than lasers, use much less 
power—according to a 1990 study 


Computer 
Companies with 
Recycling Programs 

* Apple 
■ Canon 

» Hewlett-Packard 

- IBM 
» Intel 

> Lexmark International 

> NEC 


by Competitek (a research arm of the Rocky Mountain Institute), 
80 percent less in standby energy and 97 percent to 99 percent less 
in printing energy. What about nonimpact printers already in 
service? You can dig into the manual for information on setting 
a quiet or power management mode, which uses less power on 
standby but takes an extra instant to come up to speed. “Printer 
companies ” said Harris* “told me this feature is always disabled 
when the unit is sold.” If it weren't, they explained, the printer 
would score poorly on computer magazine tests of the time spent 
printing a single page. 

The Industry Responds 

Fortunately, the computer industry has begun to hear what util¬ 
ities, major users of energy, and researchers are telling them. 
A major task force comprising the Department of Energy, the 
EPA, the Electric Power Research Institute, and several utili¬ 
ties met June 17-18 for the first time wdth representatives of all 
the big computer makers. “This is the first significant effort to 
bring together this group with the computer industry,” said 
MIT's Norford. Vendor members include Zenith Data Systems, 
NCR, Apple, Smith Corona, IBM, HP, Compaq, and DEC. Each 
of these companies has said it will introduce energy-efficient 
models within a year. 

The coalition's initial goals are to agree on and 
publicize a list of equipment features that are de¬ 
sirable from an energy standpoint and to come 
up with a test procedure for equipment purchases 
that would calculate the lifetime cost of running 
computers and related equipment. The American 
Society of Testing and Materials has long had a 
test for photocopiers' various modes of power 
usage, and this may serve as a model. Once test 
procedures become standardized and computer 
vendors reveal test data in product labeling, it 
should be far easier to make volume purchases 
w r ith some confidence of forecasted increases in 
your company's utility expense. 

During periods of peak usage, it is not un¬ 
usual for a utility to call its biggest users and 
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Northgate’ ZXP 486SX /20 Through 486DX2/66 Systems DX2/66 

Available 

Unlimited Upgradability, One Motherboard, N,w! 
Five Intel’ Processors andfThree Cabinet Styles - 
15 Northgate ZXP Systems! 
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"The pride of the system, the ZIF socket, 
should stand as an example to anybody 
who wants to manufacture an upgradable 
system. The Northgate ZXP is our favorite 
upgradable - by a large margin!" 

Computer Shopper, August 1992 


Here's Just One Power-Packed ZXP System! 

Intel 80486 DX/33 MHz processor 
4MB of RAM; expands to 32MB 
240MB hard drive 

1.2MB and 1.44MB floppy disk drives 

1024 x 768 color monitor with 1 MB video card 

Space-saving desktop cose 

OmniKey* keyboard 

MS-DOS' 5.0 and QBasic 

Microsoft 1 Windows3.1 and mouse 

Award-winning Northgate service and support 

30-day money back guarantee 
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Guide to Green Computing Groups, 
Products, and Services 


ORGANIZATIONS 
International Cartridge Recycling 
Association 

1101 Connecticut Ave,. Suite 700 
Washington, DC 20036 
(202) 857-1154 
fax: (202) 857-1115 

Circle 976 on Inquiry Cord. 

National Office Paper Recycling Project 

U.S, Conference of Mayors 

1620 Eye St. NW 

Washington, DC 20006 

(202) 223-3089 

fax: (202) 293-2352 

Circle 977 on Inquiry Cord. 

Partnership itor Plastics Progress 

1275 K St. NW f Suite 400 

Washington, DC 20005 

(800) 243-5790 

(202)371-5319 

fax: (202)371-5679 

Circle 978 on Inquiry Card. 

Silicon Valley Toxics Coalition/ 

Campaign for Responsible Tec lino logy 

760 North First St 

San Jose, CA 95112 

(408) 287-6707 

fax: (408) 998-2642 

Circle 979 on Inquiry Card. 


Solid Waste Information Clearinghouse 
Hotline 

Solid Waste Association of America 

PCX Box 7219 

Silver Springs, MD 20910 

(800) 677-9424 

fax: (301)585-0297 

Circle 980 on Inquiry Card. 

ON-LINE SERVICES 

BIX 

1030 Massachusetts Ave., Fourth Floor 

Cambridge, MA 02138 

(800) 695-4005 

(617) 491-3342 

fax:(617)491-6642 

(Offers an environment conference) 

Circle 981 on Inquiry Card. 

EcoNct 

18 De Boom St 

San Francisco, CA 94107 

(415)442-0220 

fax: (415) 546-1794 

(A service of the Institute for Global 

Communications) 

Circle 982 on Inquiry Card. 

PRODUCTS 
Kyocera Electronics, Inc. 

100 Randolph Rd. 

Somerset, NJ 08875 

(908) 560-3400 

fax: (90S) 560-8380 

Circle 983 on Inquiry Cord. 


National Research Council or Canada 
Institute for Research in Construction 
Montreal Rd., Building M24 
Ottawa. Ontario, 

Canada K1AOR6 

(613)993-9539 

fax:(613)954-3733 

(Make long-term assessments of idle 

computer-on periods using free DOS or Mac 

memory-resident software) 

Circle 984 on Inquiry Card. 

Sequence Electronics 
150 Rosamond St. 

Carleton Place, Ontario, 

Canada K7C IV2 

(613) 257-4773 

Tax: (613) 257-1840 

(SmartBar uses a microprocessor and 

software in your PC lo shut off power 

individually to each of six sockets 

depending on time of day or user-specified 

periods of keyboard inactivity) 

Circle 985 on Inquiry Card. 

The Complete Portable 
505 Shawn Lane 
Prospect Heights, IL 60070 
(800) 328-4827, ext. 3317 
fax: (708)577-6551 
Circle 986 on Inquiry Cord. 

Video Display Corp. 

1868 Tucker Industrial Dr. 

Tucker. GA 30084 

(800)241-5005 

(404) 938-2080 

fax: (404) 493-3903 

Circle 987 on Inquiry Card. 


ask them to see if they can shut down any unused equipment to 
avoid possible brownouts. HVAC systems at these companies 
are usually already automated. Lighting fixtures, an easy target for 
energy savings, have often been retrofitted throughout a com¬ 
pany's facilities. What's left? The equipment that people use to 
keep their businesses alive: computers, which until recently were 
lumped under the “Other” category. “We need to break out of that 
*Odier’ category,'’ said Harris. 

Ethics or Edge? 

Is “environmental sensitivity” merely this year's marketing catch- 
phrase? Or do the programs outlined above represent a real shift 
in the computer industry toward protecting the earth? The an¬ 
swer is somewhere in the middle. 


Many of the companies whose programs now lead the way in 
green computing have long had public commitments to envi¬ 
ronmentalism. Other companies are merely jumping on the band¬ 
wagon because it is advantageous from a financial or marketing 
standpoint. But whatever the motives, the small changes in ex¬ 
pectations and practices that these companies are now instigating 
could eventually add up to big economic savings. ■ 


Andy Reinhardt is BYTE's West Coast bureau chief, Ed Perratore 
is a BYTE news editor in New York . Andy Redfem is BYTE's 
U* K./Europe bureau chief based in London, Rich Malloy is an 
ecutive editor for BYTE in New York You can reach them on 
BIX as “areinhardt, ” “epermtore ," "aredfern, ” and “rmalloy," 
respectively , 
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The Outlook for 
Pen Computing 

Pen-based computing struggles with its problems but looks to a bright future 

NICHOLAS BARAN 



J immy Cliff’s hit from the 1970s, “Many Rivers to 
Cross,” could well be the theme song of pen-based 
computing* Despite early systems such as the GridPad, 
the pen-based industry first received major attention in 
January 1991; Go Corp* announced its PenPoint operating 
system, and Microsoft acknowledged Windows for Pen 
Computing* Although it's received a great deal of hype over 
the past year and a half, pen-based computing must overcome 
major technical and market challenges before it lives up to 
the expectations of potential users. 

Both PenPoint and Windows for Pen Computing began 
shipping in April. The first pen-based systems Lhai support 
these interfaces are too heavy, too expensive, and too hard 
to read. Also, they run at best for 3 hours on bat¬ 
teries, (See “Rough Gems: First Pen Systems 
Show Promise, Lack Refinement,” April BYTE.) 

On the software side, most applications are still in 
the beta stage, and handwriting recognition is only 
marginally acceptable. 

Nevertheless, pen-based computing represents 
the most exciting and promising area of comput¬ 
ing to come along since the desktop personal com¬ 
puter, Desktop computers have reached a degree 
of maturity in which most new development rep¬ 
resents refinements to the existing technology. 

Pen-based computers, on the other hand, repre¬ 
sent an arena ripe for major technical break¬ 
throughs* 


layer called PenWrite and a set of development tools called 
PcnRight for developing forms-based applications running 
on DOS, Fujitsu Personal Systems (Santa Clara, CA), for¬ 
merly Poqel Computer, has introduced a V20-based system, 
called the PoqetPad, which supports Grid's PcnRight devel¬ 
opment environment* 

The driving concept behind machines like the Grid Pad and 
the PoqetPad is to provide a no-frills system for data entry and 
retrieval using custom forms—no GUI, no multitasking, but 
enough power to run a basic forms-based application with 
limited handwriting recognition. These systems are well de¬ 
signed for that purpose. Grid's recently announced PalmPad 
straps to your wrist and weighs less than 3 pounds. It has a 


The High Road and the Low Road 

The young pen-based computing market can be di¬ 
vided into two categories: the high end and the 
low end. On the low end, DOS-based systems us¬ 
ing the 8086 or NEC V20 architecture prevail. 
The most popular of these systems is the Grid- 
Pad from Grid Systems (Fremont. CA), which 
was one of the first companies to enter the pen- 
based computer market. Grid offers an interface 
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detachable battery pack that you wear on your belt. 

This type of system may be all that’s required for many pen- 
based applications, particularly in vertical markets. For exam¬ 
ple, Detroit Edison recently purchased over 300 GridPads for 
use in filling out work orders and time cards in the field. 

To make things more interesting, GeoWorks (Berkeley, CA) 
has announced a version of its PC/GEOS graphical operating 
environment for pen-based systems, called Pen/GEOS, Pen/GEOS 
is targeted toward 8086- and V20-based systems and provides a 
GUT, Jeff Hawkins, a former Grid vice president, founded Palm 
Systems (Menlo Park, CA) to develop handwriting-recognition 
software and other applications for Pen/GEOS, Pen/GEOS should 
start appearing on systems like the PoqetPad by early next year. 

Tandy (Fort Worth, TX) and Casio Computer (Tokyo, Japan) 
recently announced that they are jointly developing a family of 
pen-based '"personal information processors.” GeoWorks and 
Palm Computing are providing the operating system and hand¬ 
writing-recognition software, respectively. Tandy would give 
no introduction date as of this writing, however, 

Hawkins, who developed the handwriting-recognition engine 
used on the GridPad, says that Pen/GEOS will be “a key part of 
die palmtop market.” He’s impressed with the truly object-oriented 
environment of Pen/GEOS and its ability to support multitasking. 
Hawkins says he can run several applications simultaneously on 
an 8088 with 512 KB. 

In the near term, systems like the GridPad will be very attrac¬ 
tive to users who need to get a basic job done. You can expect u> 
see hand-held devices sporting the Pen/GEOS interface next 
year, according to Hawkins, Chips & Technologies, a Santa Clara 
chip vendor, joined GeoWorks at the introduction of Pen/GEOS, 
promoting its single-chip PC architecture as an ideal maLch for 
Pen/GEOS. Chips & Technologies plans to sell this strategy to 
OEMs, 

The question remains, however, if the 8086 architecture can 
hold its own against more powerful processors, such as the pro¬ 
cessor based on the ARM (Advanced RISC machine), which 
will appear in Apple’s Newton and other hand-held devices (see 
"The PC Gets More Personal,” July BYTE), Considering the 
processors used, the GridPad and PoqetPad systems are not in¬ 
expensive: They cost $2000 to $3000, depending on the config¬ 
uration, Smaller, more 
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ACTION SUMMARY 


Inadequate handwriting recog- 
nition, battery life, and display 
technology keep pen-based 
computing mired in vertical 
niches. However, a great deaf 
of research and software de¬ 
velopment are encouraging 
signs. Pen-based technology 
will begin to enter the main¬ 
stream next year and could be¬ 
come a major part of the com¬ 
puter market by 1994. 


powerful devices will 
soon be on the market 
for about half the cost. 

Nevertheless, Grid's 
president, Bruce Walter, 
is confident in the suc¬ 
cess of Grid’s DOS 
strategy. In a recent 
speech, Waller stated 
that Grid will support 
PenPoint and Windows 
for Pen Computing, but 
said, "PenWrite has 
proven to be exactly 
what the forms-applica¬ 
tion-based vertical mar¬ 
kets want.'’ 

Doug Gauthier, infor¬ 
mation management su¬ 
pervisor for the Human 
Services Department in 
Phoenix, Arizona, used 
Pen Write to develop an 
application that lets 



Screen 1: Pen DOS is shown in conjunction with a Microsoft 
Word document You can use the pen interface provided by 
PenDOS to edit the document, using handwritten text for 
insertion or cutting and pasting. PenDOS commands appear 
in the upper right corner of the screen. 


caseworkers record client information. When his project began, 
Grid was really the only choice. Gauthier was able to do all de¬ 
velopment on existing 286-based PCs. He has had such good 
success with Pen Write that he would not consider switching, un¬ 
less compelling applications were available on other platforms 
(e.g., Lotus I -2-3). Gauthier’s application consists of 40 on-line 
forms up to 16 or 17 pages long. The 2(H)-KB executable File 
“fully utilizes” the Grid Pad's capabilities, Gauthier said. 

Fitting somewhere between the low end and the high end is the 
PenDOS operating environment from Communication Intelli¬ 
gence Corp, (Redwood Shores, CA). It is on the low end in the 
sense that it runs as a layer on top of DOS. PenDOS is on the high 
end because it requires a 386 processor (primarily because of 
CIC’s handwriting-recognition engine, which is bundled with 
PenDOS). According to CIC’s marketing engineer Bruce Leong, 
the main goal of PenDOS is to enahle DOS applications to work 
with a pen-based interface and to take advantage of CIC’s hand¬ 
writing- recognition techno 1 ogy, 

PenDOS lets you use a pen and handwriting to execute DOS 
commands and to run DOS applications. It provides a set of pen 
gestures for performing operations such as inserting and deleting 
text and culling and pasting. These gestures will work with any 
DOS application [hat supports a mouse without modification. 
You simply point w ith the pen at (he upper right comer of the 
screen to activate the PenDOS interface (see screen l), CIC pro¬ 
vides a software development kit for developers who are using 
PenDOS. PenDOS is likely to gain some support in the market¬ 
place. It offers a straightforward solution for developing forms- 
based applications with handwriting recognition on top of DOS. 

Windows for Pen Computing and PenPoint 

The high end is dominated by Windows for Pen Computing and 
PenPoint. Both operating environments require 386 systems or 
higher, a minimum of 4 MB of RAM (Go recommends 8 MB), 
and at least 20 MB of mass storage, although 40 MB is more 
realistic, A recent demonstration of PenPoint using an IBM 
ThinkPad with 20 MB of storage w r as barely adequate. The sys¬ 
tem constantly swapped applications from disk. Both systems 
offer full-featured GUIs with multiple fonts and handwriting 
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recognition. However, Windows for Pen Computing and Pen¬ 
Point are very different environments, built from completely dif¬ 
ferent foundations and concepts. 

Windows for Pen Computing is simply an extension of Lhe 
desktop, mouse-based version of Windows, Although it is an 
extension of a desktop interface, it handles pen input remark¬ 
ably well (see“Windows Meets the Pen,” June BYTE). For Win¬ 
dows users, Windows for Pen Computing offers a familiar in¬ 
terface with the pen replacing Lhe mouse. It offers the added 
functions of handwriting and drawing with the pen. 

In support of Windows for Pen Computing, Microsoft is pro¬ 
moting its Visual Basic programming toolkit as a platform for de¬ 
veloping pen-based applications. I've been impressed with some 
of the initial demonstrations and prototypes of forms-based pen 
applications developed with Visual Basic, For example, Mi¬ 
crosoft has developed a prototype of a traffic accident and cita¬ 
tion report form application for police work using Visual Basic 
(see screen 2). The form lets the officer fill in the details of the 
accident or traffic violation (e.g., license numbers, speed, or a 
sketch of the accident scene). 

There is little question that Windows for Pen Computing will 
play a major role in the pen-based market. The sheer numbers of 
Windows users and applications developers virtually guarantee 
its success, 

PenPoint, on the other hand, faces the formidable challenge of 
establishing itself as a new operating system and as the one of 
choice for pen-based computing users. From a technical stand¬ 
point, PenPoint has significant advantages over Windows for 
Pen Computing, I spent a week using both environments on an 
NCR 3125, As Go claims, PenPoint is a far more intuitive inter¬ 
face for pen computing than is Windows for Pen Computing. 
With PenPoint, the computer behaves much like a paper notebook 
(see screen 3). It has tabs on the side. It has page numbers. Each 
file appears as a document or page in the notebook and is auto¬ 
matically updated and stored, 

PenPoint is a multitasking environment, so you can switch 
from page to page or document to document without thinking 
about closing files or waiting for applications to load. This lets you 
interact with the computer in a manner similar to working with a 
notebook; by tapping on the appropriate tab, the notebook “turns” 
to the correct page. You can concentrate on the work at hand 
rather than on details such as saving Hies. 
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Screen 2: A screen from a Windows for Pen Computing 
prototype application developed using Visual Basic. The 
traffic accident and citation form lets you enter the details 
of the accident with the pen. 
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Screen 3: A screen from the Note Taker application running 
under PenPoint. The right edge of the screen shows the 
notebook-like tabs. PenPoint looks and behaves much like 
a paper notebook 


Another feature that differentiates PenPoint from Windows 
for Pen Computing, and may be one of its most important ad¬ 
vantages, is its automatic networking capability. PenPoint has a 
built-in version of the TOPS peer-to-peer network called Pen- 
TOPS from Sitka (Alameda, CA). Simply by tapping on the Con¬ 
nections icon and specifying that you want to establish a net¬ 
work connection, you can automatically connect to another node, 
by a wireless connection or by standard AppleTalk cabling. You 
can automatically detach from the network, and you can “defer” 
output for later connection to a network. 

These features will be of major importance in the pen-based 
computing environment. For example, deferred output and au¬ 
tomatic network connection will be an important feature for mo¬ 
bile workers who return to the home office at the end of the day 
to download data and to upload data for the next day's work. 

But in spite of its technical elegance, PenPoint has a great deal 
to prove. Although PenPoint may be technically superior, Win¬ 
dows for Pen Computing works surprisingly well and will meet 
tiie needs of many pen users. Although it's easier to learn than 
Windows for Pen Computing, PenPoint still has idiosyncrasies 
and obscure functions that are not readily obvious. For exam¬ 
ple, 1 couldn't figure out how to change the names ofthe tabs on 
the side of the notebook page. 

Another problem is the lack of PenPoint development tools, 
other than the Watcom C compiler. Windows for Pen Computing 
has a big advantage, with tools like Visual Basic and many oth¬ 
ers that arc familiar to the software development community. 

continued 
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Bui PenPoint development tools are a key priority for Go and will 
appear in the next year, according to Go’s cofoundcr Robert 
Carr. In addition, Norm Francis, founder of PenMagic and de¬ 
veloper of Numero for PenPoint, pointed out that all operating sys¬ 
tems suffer from a lack of development tools in the early going. 
He added that for a new operating system, PenPoint is remarkably 
stable and robust. 

In the Final analysis, PenPoint is an impressive technical ac¬ 
complishment that is just in its infancy. In the years ahead, Pen¬ 
Point will appear on other processor architectures and will undergo 
many refinements and improvements. Although Go will not com¬ 
ment on its plans for porting PenPoint, it points out that Pen¬ 
Point is written in C and designed to be portable. Reliable sources 
indicate that PenPoint will appear on AT&T's CRISP (C- 
machine Reduced Instruction Set Processor). PenPoint is likely 
to have a bright future. 

Handwriting Recognition Must Be 100 Percent 

Perhaps the biggest limitation that is common to both Windows 
for Pen Computing and PenPoint (and to environments such as 
PenDOS) is the current state of handwriting recognition. Both en¬ 
vironments come with handwriting-recognition engines. And it is 
supposedly possible to substitute other vendors’ engines. I've 
tried Microsoft’s, Go's, CIC’s, and Momenta's engines, and none 
of them offer 100 percent accuracy, even after you've trained 
these systems to better recognize your handwriting. 

While it may seem like a harsh requirement, handwriting 
recognition must be 100 percent accurate to be successful. It is 
simply not acceptable to worry about whether the machine rec¬ 
ognized your last name correctly or got an S and a 5 mixed up. Nor 
is it acceptable to go back and overwrite an incorrect character, 
often several times before it gets it right. Users won't put up 
with it, especially when these systems cost $5000 or more. 

The current technology is really aimed at filling in “small 
things, like names and addresses," according to Hawkins. He 
added that anybody who expects a computer to recognize a per¬ 
son’s notes will be disappointed. Writing tends to get sloppy 
when people start dealing with sentences, and at that point the 
recognition engines start having problems. But Hawkins believes 
that handwriting recognition is not the real issue. He says that peo¬ 
ple will buy pen-based systems “because of the valuable things 
you can do with the pen interface." 

Perhaps the key to more acceptable handwriting recognition is 
the development of cursive handwriting-recognition engines. 
Several companies are working on cursive recognition, including 
Paragraph International (a Russian firm that has offices in Moscow 
and Boulder, Colorado), Microsoft, CIC, Nestor (Providence, 
RI), and AT&T. While Paragraph has demonstrated its cursive 
recognition system, this technology still has a long way to go 
before it appears commercially. Both Apple and Microsoft have 
announced that they are licensing Paragraph's technology. Much 
of the research involves neural networks and DSPs (digital signal 
processors), which would require different hardware designs 
than those currently used on pen systems. 

The process of cursive handwriting recognition requires that 
several complex algorithms be solved simultaneously. This in¬ 
cludes so-called “feature extraction" and “segmentation” of var¬ 
ious components of the cursive script, application of context- 
sensitivity to determine heuristically what characters most likely 
apply to the script, and then coordinating these processes to arrive 
at the recognized character. Neural networks provide the soft¬ 
ware intelligence, and DSPs provide the coordination and speed 
for responsive recognition. AT&T, Intel, and Motorola have been 
working on neural-network architectures intended for solving 
complex problems such as cursive handwriting recognition. 


Third-Party Software 

Most third-party pen-based applications are still under develop¬ 
ment. Any standard Windows application runs on Windows for 
Pen Computing but does not offer features designed for pen- 
based input (e.g., handwriting data-entry fields and check boxes). 

There are promising products for both PenPoint and Windows 
for Pen Computing for forms entry, address book and Day-Timer 
scheduling, financial and spreadsheet modeling, drawing and 
note taking, and document reference and retrieval systems. For ex¬ 
ample, Slate (Scottsdale, AZ) is working on a product called 
PenBook, with versions for both environments. This product is de¬ 
signed for searching and browsing through large documents (e.g., 
parts or instruction manuals, dictionaries, or encyclopedias). 

In the vertical-software arena, there is tremendous interest 
from the medical community. For example. Pi Systems is tar¬ 
geting its Infolio pen-based system toward the medical profession. 
Other vertical markets include insurance and real estate appraisal, 
delivery systems, building and railroad inspection, and more. 

Pen-based computing presents a new arena for software de¬ 
velopers and offers the opportunity for innovation that has virtually 
disappeared from the desktop arena. It’s a chance for small com¬ 
panies to score a hit. We can expect to see some powerful and in¬ 
novative applications in the next two years. 

Hardware Is the Key 

While the software has some rough edges, the real technical 
hurdles in pen-based computing are in the hardware. Current 
machines suffer from two related and serious limitations: limit¬ 
ed battery life and inadequate readability. Display readability 
can be improved by backlighting, but backlighting consumes a lot 
of power. While hard drives and memory-storage devices are 
also substantial power consumers, displays represent the most 
power-hungry components, requiring from 3 to 5 watts. 

Reflective displays, such as that on the NCR 3125, don't require 
backlighting. However, they simply don't provide enough contrast 
to be readable, except with excellent ambient lighting. Some 
newer LCDs boast a 12-to-l contrast ratio, but backlit displays 
provide a minimum of 15 to 1. 

Both reflective and backlit displays suffer from extremely lim¬ 
ited viewing angles. Pen-based systems that I've seen require 
head-on viewing. Two people sitting side by side have difficul¬ 
ty with both seeing what's displayed on the screen. LCDs on 
laptops have improved dramatically in the last few years. But 
pen-based systems face the added complexity of layering a dig¬ 
itizing tablet together with the LCD and providing a ruggedized 
surface, both of which reduce the contrast of the display. 

Scriptel, which manufactures digitizing tablets for pen-based 
systems, minimizes the problem by binding the digitizer layer 
directly on the protective glass. Scriptel's technology allows for 
88 percent transparency; the digitizer's indium tin oxide coat¬ 
ing blocks 3 percent of the light from passing through, while the 
glass itself blocks 9 percent. 

According to David Mentley of Stanford Resources, a San 
Jose, California, display-technology consulting firm, the next 
round of LCDs will have better film compensators for improving 
the viewing angle and will feature more efficient and higher- 
intensity backlights. However, Mentley foresees no major break¬ 
throughs in backlighting technology: “Lighting has been beaten 
to death," he says. 

If LCDs are stuck with backlighting, the major improvement 
will have to occur in battery technology. Some promising de¬ 
velopments are on the horizon. Zinc-air batteries were shown in 
a prototype pen-based system at a recent conference. They ran for 
up to 10 hours. However, no vendor has publicly committed to us¬ 
ing zinc-air batteries, which are expected to cost up to four times 
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Now you can have the advanced 
technology of a fault-tolerant RAID 
subsystem - down-sized to match the 
size of a standard 5.25" drive. 

MicroArray™ performs functions 
light-years ahead of mirroring and 
duplexing and at a cost lower than 
any other disk array available today! 

Each MicroArray™ provides more 
than 500MB of capacity and is easy to 
expand just by plugging in another 
drive. No reconfiguration necessary. 
Our design features standard single 
ended or differential SCSI-2 interface, 
data striping and five Hot Plug™ disk 
drives providing continuous data 
availability. Daisy chain up to seven 
MicroArrays per host adapter. 

MicroArray™ brings automatic 
fault-tolerance and RAID level data 
security to OS/2, Windows and DOS 
even though those operating 
systems do not support mirroring 
or duplexing. MicroArray™ is also 
compatible with Novell® and UNIX. 

Tine best news is that MicroArray™ 
installs as easily as a standard SCSI 
hard drive, and it appears to the 
system as a single drive. No special 
drivers or controllers needed. 
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THE DISK ARRAY 
YOU CAN HOLD IN 
YOUR HAND—H 


~f OR LESS THAN $6,500. 


COREwest 310/595-8966 

COREoast 201/348-3330 

CGREsouth / central 407/997-6055 

Federal Sales 301/258-8818 

CORE International (UX) Ltd. 0344 861776 

Headquarters & International Sales 407/997-6055 


CORE Authorized Distributors 
Graydon-Sherman 800/472-9366 
Ingram Micro D 800/456-8000 
Merisel 800/637-4735 

TENEX Data Corporation in Canada 416/291-7151 
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Lemon computers: un marchio ormai da anni protago¬ 
nists nello scenario inform atico. 

In un mercato sempre piu complesso e competitive I^e- 
mon vi offre la garanzia della sua decennale esperienza* 

ONE RIGHT CONNECTION... 



La gamma dei nostri prodotli e in grado di soddisfare 
qualsiasi esigenza applicative, sia dal processors 80286 
fmo al vdoce 486 con bus EISA. Tutti i modelli hanno 
un alto grado di affidabilita, grazie anche alTelevato stan¬ 
dard qualitative dei materiali utilizzati. 

Qualita di prodot to e qualita globale, che signifies un 
‘'team” di specialist costantemente al vostro fianco per 
fornirvi consigli, assistenza tecnica e soluzioni piu op¬ 
portune. 

Lemon computers, the right solution! 


One 

D-LINK: una sigla nd mondo del net-working informa- 
tico. Un mondo infinite di possibilita si apre di fronte 
a voi senza dover fare cospiqui investimenti. 

ONE BRIGHT CONNECTION 

Con JEN e D-LINK non ci sono problem). Si possono 
collegare in rete uno o piu computers, incrementare la 
potenza, aggiungere un nuovo computer tutto questo 
senza difficolta di insiallazione, Si possono scegliere tra 
i vari sistemi operativi LANSMART - NOVELL - UNIX, 
si aggiungono le schede ed e fatta! Tutto questo da la 
possibilita di modulare i propri investimenti in slntoma 
con le proprie esigenze. 

D-LINK the bright solution! 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates, Hardlock E-V-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany's number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection toot. 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and ptugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability T outstanding reliability and the compact 
high tech design guarantee that your customers 
wifi accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-voia- 
tile memory for custom configurations. With the 
Crypto-Prog rammer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds.This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software Is 
easy: you can either protect your.COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST’s high level language 
routines into your source code. 


The benefits your management will appreciate 


Hardlock E-Y-E 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 
This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 


can be programmed by the soft- 



Mardlock E-Y-E 

prog ra m m a b I e, a I gori t h m ic res po n se 
and memory option - alt in one 


Order your evaluation package today! 

Contact B. Ajari at FAST Electronic or one of the offices below: 


UK: 

Magnifeye 

Tel: ++44-71-2210024 
Fax. ++44-71 -7923 44 9 

France; 

FAST Electronic S, A. Ft, L 
Tel: ++33-1-48837811 
Fax: ++33-1-4883&734 

Spain/Portugak 

FASTlbSrica S.L 
Tel: ++3 4-1-3613 222 
Fax: ++34-1-3613219 


Italy; 

Techne S.R. L. 

Tel: ++39-59^440690 
Fax: ++39-59-440720 

BeNeLux: 

Crypsys Data Security 
Tel: ++3MB3D-24444 
Fax: ++3MB3D-22848 

Greece: 

FAST Hellas AE 
Tel: ++30-1-6855 689 
Fax: ++3 0-1-6472 304 


USA/Far East: 

Glenco Engineering Gorp, 
Tel: ++1 -708-8080300 
Fax: ++1-70B-8080313 

Hungary: 

Sz.ki Recognita Corp. 

Tel: ++361-2 01-7973 
Fax:++3 61-2 01-76 07 

Yugoslavia: 

G & G El eel ro me 
Tel: ++38 41-211624 
Fax: ++3B-41-211604 
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Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-PIat* 5, D-8000 MQnchen 2 , Germany, Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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SCSI+IDE Siamese Twins Controller 

Longshine LCS-6633F rivals the leading SCSI controller 



Tbc LCS-6633F is a dual interface controller 
that combines SCSI and IDE control Its 
performance and its price is highly 
competitive. 

Many sophisticated features can be found on 
this board. It combines both SCSI and IDE 
interfaces but provides a standard AT-bus I/O 
specification. This simplifies hard disk 
installation since no device drivers are needed 
for any operating system. In addition, it can 
support up to seven SCSI drives with a total 
capacity of 128 Gigabytes. 

The LCS-6633F is a high performance 
intelligent SCSI controller for IBM PC/AT or 
compatible computers. Optional device 
drivers for rewritable ODD, CD-ROM, Tape 
and DAT drives make this card one of the 
most versatile on the market. Powerful 
features, reasonable pricing and excellent 
support make it ideal for file servers, 
multi-user systems and workstations. 

■ Controls 7 SCSI devices, 1 or 2 IDE HDD's 
and 2 FDD’s. 

■ AT task file compatible. 

■ 2,6 Mbytes/sec. asynchronous transfer rate 
on the SCSI bus, 

■ Supports DOS, OS/2, NetWare, Unix and 
other operating systems. 

■ User friendly and easy to install. 

■ Optional drivers for MODD, RHDD, 
CD-ROM and tape or DAT drives. 

■ Low cost and high performance. 

For more information contact your nearest 
Longshine distributor or one of our offices. 
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Add-ln/Add-On 

ATI Graphics Ultra ]MB.460 

Dtgichannet PC BLport.375 

Fahren6e41280-1MB 295 

Herciias Gold 1^24 . . , 340/433 

with 2MB. 460/555 

Logitech Mouseman Serial . , 55 

Scanman 256 .275 

Matrox Hiper VGA.525 

Mitsumi CD-ROM Ki! 230 

Mouse with Windows 3,1 . . 70 

Multimedia Upgrade tot . . 555 
Mylex GLE9 U . .340 

Myles GXE02DB . . . 1050 

NEC CD-Gallery.- .575 

Paradise Wfo Accelerator . 215 
PrMwdio Spectrum 16 .215 

Prodesignef 11 ■ S I MB .165 

SooBdUHtsrPro.195 

Stealth VRAM . .245 

Vofamte ATI000/AT 1200 72Q/1200 

CAD & Graphics 

Aurtocad Ret 11 & 12 . . GALL 

CalcompDigttizef/fleilter . CALL 

Cnrel Draw. ... 380 

Design CAD 2D/3D . . . 175/240 

Gratis CAD tor Windows 430 

lAcrotek 6000/600/ 765/1350 

MumoncsGraphicMasier . . CALL 

SummasJielch.. CALL 

VinyiCAD .600 

Xerox GS+ Scanner AT . 1360 

Chips & Memory 

All Upgrades - ALR, AST, Appte, 
Compaq, DEC, Epson, HP; IBM, 
S&coo Sr, Sun, Toshiba 

387SX-20/25.105/115 

387DX 33/40 .170/200 

SIMM EM&/4MB 70ns. 30/125 

ALL CHIPS AND SIMMS . CALL 

HP Laser 2MB/4MB . 120/200 



18,000 Items 
Price Diskette 

Shipped with order 


Networking 


alp 

Apple 
AST 

COMPAQ 

Ev-ere* . 

IBM 

N£C. CALL 

ALL LAPTOPS AVAILABLE 

ControJJers 

Adaptec 1542B/1740 . , 260/460 
DPT Smartcache EtSWSCSl ..575 
IDE caching with 4.5MB . 550 

Mylex ElSA/SCSl cache 660 

Ultra star IDE cache . , 200 

UHrastar EISA/SCSI cache . . . . 450 

Database 

□anon Fro Developer 450 

Clipper 5,01 .495 

DataeaSe 4,5 . , . . ... 525 

DBase (V/Dwriopers 459/039 
FtKKpra Single/LAN .... 469/565 

Oracle ¥6.LI 00 

Paradox 3,5 Upgrade 175 

Phase 3.1 ..465 

Superb&se 4 lor Windows 460 


Disk Drives 


Seagate 351 AX . . . 
Connsr/MaxtorBDMB . 
Conne#/Maxtw 80MB . 
Conner/Maxtor ] 20MB . 
Quantum 123MB 15ms 
Conner 170M9 . . . . . 
Quantum 245MB . - 
Connor/Maxtor 340 , 
Conner 543MB . . , 
Maxtor 675MB , 

Maxtor 1.5/1 7GB 
Micropolis 668MB . . . 
SyQuest 44/8GMB . . . 
Pinnacle 1305 AT ... . 
CD-ROM - Optical WORM 



Software 



Despview 2.2/306 .... 

75/130 

185 

MS DOS 3-3/4.01/5. Q 

40 

200 

IBM OS/2 ZQ . 

. 128 

255 

IBM OS/2 Extensions 2,0 . 

. .450 

350 

XENIMJNIX. . 

. CALL 

360 

Windows 3 1 Upgrade . . . . 

. . 55 

370 

Windows 3.1 * Mouse . 

. . 75 


550 
. 015 

. 1165 
. 1400 
1750/2371 
. 1380 
. . . CALL 
. * . 1800 
CALL 


Modem/FAX 


ALL SOFTWARE W HAVE EVERYTHfJGT 

Tape Backup 

Colorado 25DME . . , 265 

HP DAT Tape Backup 

2/8GE. 1500/1350 

Irwin A120/A25O . . 105/245 

Irwin A25QE? .645 

Software for DQS/UNIX/LAN 


3COM EEhetlwk 2 5*eck 
AST 5251-11 Enh Plus . 
DLinfc Pocket Ethernet . 
Everex Ethernet 6/16 , . 
3BM 3270 Used/New . 
IBM 5250 AT/MC ... 
IBM Token Ring 16/4 . 

Intel EtherBtpress 20-pah; 
Mel Netport . 

IRMA 3. 

LanFax tor Windows 
Lantsslic 10M6 Starter 
Lantastic At Node 
Mylex EISA Ethanol 
NE-1000 5-pack 
NE-2000 5-pack 

ME-21O0. . . 

ME 3200 EISA .... 
Netware Lite . 

Novell Netware .... 
Shiva Netmodem 9600 
SMC Ethercard Elite ^pack 
Eite 16 6 pack 
Ekte MC 
Ekte32 


. . 800 
515 
... 225 
. 87/135 
225/410 
495 
. 630 
2230 
. 495 
435 
CALL 
485 
60 
309 
. 580 
715 
155 
665 
. 70 
CALL 
1020 
650 
025 
216 
650 


Thomas Conrad 166rt fiber card . 735 


0flOt1 fter hub 

USED IBM !!LGW!! 


1550 


Windows Accelerator S3 HicolorBOmhz . . . $235 
P2000 Accelerator Truecolor 16M color . . . . $240 


Modems tor all portables 
Modem 240Q internal . 
FAX 9600 iMoftem 2400 
Faxitfor Windows . . 
Hayes Ultra 96 . 

InteF FAX INew Version! 
Pocket FAX96/Modem24 
SupraFa«nodem9696 Exll 
USR 16.8 External .... 
USR V.32/V.42ln1/E]tl 
USR Dual 16.0 Int/Ext . 


LOW 

. 55 


600 
395 
150 

300 
600 
555/606 
765/795 


Upgradable Mother Boards for IBM-ATand Compaq 286,286e 


Quantity & Dealer Discounts 

PHONE: (415) 861-8330 

Espanol ( 415 ) 861-8376 
FAX: (415) 861-8380 

Computer Quick, 165 - 8th Street, No. 309 
San Francisco, CA 94103, USA 


YOUR B E S 


CONTACT IN NORTH AMERICA 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 


RTKemet is a professional, high-performance real-time multitasking kernel. It runs 
under MS-DOS and supports Microsoft C, Borland Cm-, Turbo Pascal, and Stony Brook 
Pascal * 1- . RTKemel is a library you can link to your application. II lets you run several 
functions / procedures as parallel tasks. RTKemel. offers these advanced features: 


pre-emptive, event- / interruptnjriven 
scheduling 

number of tasks only limited by RAM 
task-switch time Df approx. 6 psecs 
on 8 33*MHz 486 

speed Independent of the number of tasks 
use up to 64 priorities (changeable at 
run-time) to control your tasks 
lime-slicing can be activated 
programmable timer interrupt rate 
inter-task communications using sema¬ 
phores. mailboxes,- .and message-passing 
call DOS without re^ntoance problems 
activate tasks out'of interrupt handlers 
interrupt handlers for keyboard and COM 
ports Included with source code 
supporfc math coprocessor and emulator 


* runs under MS-DOS 3.u to 5.0, DR-uOS, 
Novell, etc., or without operating system 

• ROMable 

• supports CodeView and Turbo Debugger 

New Features of Version 3.0: 

.• supports 36 COM ports (and NS16550) 

* fast* inter-network communication using 
. ft^feEPXservfees 

• runs Windows or DOS Extenders as a task 

• pregrammabfeinterrupt priorities 

* full source code available 

* no run-time royalties 

■ free technical support by phone or fax 


* residem multi-tasking applications (TSRs) 

• keyboard, hard disk, floppy disk idle limes 
usable by other tasks 



ZECK® 


[SWITCHING POWER SUPPLY 
COMPUTER CASE 


* 3-Digii Display 

* While * Black Color 


ZCS-700D 



ZKS-520T > ZK5-520M 


RTKemei-C (MfiC&Oftft, BC 1.01004) .DM795 (for source code, add DM 6$5) 
HTKern el-Pascal (TP 5.05.5ffi.Q r SBP 6.0).. DM 695 (for source code, add DM 595) 

For international orders, add £30 fw shipping and handling. 30-day money-back guarantee 

Visa, check, bank transfer, or COD (in Europe) accepted, available to qualified customers 


Please call or fax for our free demo disk. 


On Time/ 

M A R K E T I N G/f /fj 


KARSTEN PETERSEN 


i 32 ■ D-2OD0 Hamburg 36 ■ Germany 
Phone +49 - 40 - 43 74 72 ' Fax 449 - 40 - 4351 96 


ZKS-730Ti ZKS-730M {D : 150 SC 140 X 85mm) 

(D : 212X 150 X 150mm) 


(§)» (n) (5) (D (g) 

R9252249 LR98205 E144272 

MANUFACTURER & EXPORTER 

ZECKS ENTERPRISE CO * LTD* 

ADD : 6F * mill-32 » SEC-4 * SAN HO RD * SANCKUNG CITY > TATPEI HSEIN i 
TAIWAN - R^O-C- 
FAX : 886-2-2801351 
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Use PCTeX 
Typesetting Software 


Name 

Definition 

Gamma 

r(z)= / t 2-1 e“‘ dt 

Jo 

Sine 

S in(*) = ^( e «-e--) 

Error 

erf(«) — f e ~* 3 dz 

v* J 0 

Bessel 

l n 

= — / cos(js&Lq 0) d# 

w Jo 

Zeta 

aa 

k=l 


To Make Your 
Books, Manuals, Articles, 

& Math Formulas 
Look Their Best! 

For professional publishing and the power to pro¬ 
duce high-quality books, technical documents, math¬ 
ematical formulas, and tables, rely on PCTeX to make 
your work look its best. 

PCTeX provides a full-function Tf& formatting sys¬ 
tem for including mathematical formulas in books, 
journals, and other documents. 

The next step beyond standard desktop publishing, 
PCTeX is the difference between average and expert. 
And with our PC TeX Systems, you get everything you 
need in one package, with no extra costs. 

The PCTfX System for Laser Printers includes: 

• PCTeX and PCTeX/386 

• Our screen previewer, PTI View 

• HP LaserJet, PostScript, and DeskJet printer drivers 

• -4m<S-TeX and lATgX Macro Packages 

• The PCTfX Manual and tATfX for Everyone 

• Free Technical Support 

Call for our free catalog and demo disk! 
PERSONAL 

INC 

12 Madrona Street 
Mill Valley California 94941 
(415) 388-8853; Fax: (415) 388-8865 

PCTeX Is a registered trademark of FtrsonaJ TpC, joe. TpX is a TM of the American 
Mathematical Society. Site licenses available. Inquire about PTI distributorships. This 
ad was typeset usjng PCTgX, Computer Modem, and Bitstream fonts. 


THE OUTLOOK FOR PEN COMPUTING 


as much as nickel-cadmium batteries (see "Zinc-Air Batteries: 
Long May You Run," May BYTE, page 28). 

Another component on current pen-based systems that con¬ 
tributes lo higher power consumption, size, and weight is the 
hard drive. The L8-inch hard drives consume between l and 1.5 
W of power during read/write operations, Hewlett-Packard’s 
13-inch Kittyhawk hard drive requires between 1.5 and 1.7 W. 
FI ash-memory devices such as SunDisk’s (Santa Clara, CA) SDI 
series have many advantages over hard drives, except that they 
cost about 10 times as much. Flash-memory devices are much 
more durable (500 gs of operating shock versus about 100 gs for 
the Kittyhawk), weigh less, and fit in a narrower space. 

Flash-memory devices, however, cost about five times more 
per megabyte than the 1.8-inch hard drives and require at least 5 
volts to operate. Small computing devices are moving toward 
33-V designs to minimize power requirements. 

Because of its convenience and durability, flash-memory stor¬ 
age will eventually be the choice for mass storage for pen-based 
systems. Prices must come down first. Intel has announced that 
it will offer a 20-MB flash card for about $600 in quantity pric¬ 
ing. This represents a drop of about $20 in cost per megabyte 
for flash memory. 

Intel recently announced a 3.3-V version of its 386SL pro¬ 
cessor. This chip has what Intel calls a FlexibleVoltage feature, 
which allows system designers to build computers without reengi¬ 
neering their existing power management strategies. This low- 
power CPU, along with others from companies such as AMD, 
represent one more step toward reasonable battery life on pen- 
based systems. 

The Crystal Ball 

What people want in a pen-based system, says Hawkins, "is a very 
powerful device that weighs under a pound and costs under 
$500." Clearly, pen-based computing technology has a long way 
to go to meet that goal. Consider the evolution of the PC from 
1982 to 1992—‘how much machines improved, and the relentless 
downward progression of the price/performance curve, A simi¬ 
lar pattern of evolution is foreseeable with pen-based computing 
technology. By next year, you will see improved displays and 
batteries and considerably less expensive Hash-memory devices. 
This trend will be more dramatic by 1994. 

In 1993, you will also see more hand-held pen systems (e.g., 
Apple's Newton). Coupled with these new devices, you will see 
new processor architectures emerge in the pen market. Newton 
will use the ARM processor, AT&T’s CRISP is expected to ap¬ 
pear in pen-based systems from a company called Eo Computer 
(largely staffed by former Go engineers), PenPoint is likely to ap¬ 
pear on the CRISP platform as the main operating system. 

In conjunction with these developments, you can expect major 
advances in wireless networking. The FCC is expected to provide 
a dedicated frequency band for spread-spectrum wireless net¬ 
works within the next two years, thus opening up the possibility 
for true wireless networking using pen-based systems (see “Wire¬ 
less Networking," April BYTE). 

Overall, the future looks bright for pen-based computing. But, 
as with the early days of the PC, users and customers will have to 
be patient. In the initial phases, only “early adopters" like large 
corporate accounts with specific problems to solve will buy pen- 
based systems. By 1994, you can expect pen-based systems to be 
affordable enough and to work well enough that the market will 
open up and start to take on the dimensions of the PC market. 9 


Nicholas Baran is a consulting editor for BYTE and coeditor of 
Pen-Based Computing (Sandpoint ID). He can be reached on BIX 
as "nickbaran . JJ 
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PROTRACER 
BASE UNIT 


PROTRACER 
WITH HP-Gl 


PROTRACER 
FULLY CONFIGURED 


All the benefits of a 


A-size (8.5" x 11") 

r 


laser printer 


DESKTOP CONVENIENCE 
RELIABILITY 
LOW COST : 
SHARP, HIGH QUALITY OUTPUT ; 
EAST PRINTING SPIED l 


C-size (17" x 22") 


PLAIN PAPER jSf M 


FEATURES INCLUDE: 


At last. A personal output device that 
combines the best features of a desktop 
laser printer with the ability to produce large 
format drawings. It's called ProTracer™ — a 360 
dpi desktop printer/plotter that produces A, B, as 
well as C-size output. 


If you'd 
like to expand 

your printing and plotting capabili¬ 
ties, call Pacific Data Products at (619) 
597-3200 ext. 2112, Fax (619) 552-0889. 


On a much 
larger scale. 


■ High performance inkjet engine from Canon* 

■ Fast, Intel i960 1 " processor—drawings that take over one half 
hour on pen plotters take as little as five minutes on ProTracer! 

■ Optional HP-GL"® and PostScript^ language emulations, memory 
expansion boards, and sheet feeders 

■ Unsurpassed customer service—60 day money back guarantee 
of satisfaction, one year warranty, and free lifetime 

technical support 


■ Customized 
ADI and PADI 
drivers for 
AutoCAD users 

■ Epson and 
FroPrinter 
emulations 


$1499 


ProTracer 
base unit 
a HP-GL 
emulation card 
5 MB memory 


$2249 


■ ProTracer base unit 
m HP-GL emulation 

card 

m PostScript language 
emulation card 
* 5 MB memory* 

■ Sheet feeder 
< 100 sheet) 

$2897 


See us at Seyhold, booth #1132 


PACIFIC DATA 

PRODUCTS 


"" ‘ If outputting C-sizc PostScript documents, an 8 MB memory board must be used. Pacific Ltata Products, Inc.,. 9125 Rehco Hoad, San Diego, CA 92121. ProTracer is a trademark ot Pacific Data Products, 

===== tqc- HP-GL is a registered trademark of Hewlett-Packard C a. i960 Is a trademark of Intel Corporallnn* PostScript is a registered trademark of Adobe Systems, IrK- Canon is a registered trademark of 
Canon, Inc. PhuenixPage is a registered trademark of Phoenix Technologies Ltd, €> 1987,1983. Ail other trade names referenced are the trademarks or registered trademarks of the respective 
manufacturer. Siberian Tiger image provided by Totem Graphics Inc. ProTracer uses the latest in high technology innovation including Peerless Page \ the advanced Imaging Operating System from Pecrlesv 
EUROPEAN OFFICES; England Tel 0600 51 5511, Fax 144k -H2 236540; France Tel OS 90 65 09, Fax Hi) 1 39 63 31 20; Germany Tel 0130 81 3685; Ireland lei (35 3 J 61 475609, Fax (353 1 61 475608; Switzerland 
Tel HI) 22 341 26 50, Fax (4] j 22 341 06 82; Belgium Tel 07ft [ II 292; Netherlands Tel 06 0222065. £ 1992 Pacific Data Products. Inc. 












The Compaq Deskpro/i. S 


A Limited Price 


to/i. ^ 

Lead 


The company most qualified to advance the state of times faster than most 


the desktop computer announces four systems that 
represent a breakthrough in R&D. At prices that 
won’t ruin your P&L. Reflecting the level of thinking 
and quality that you’ve come to expect from Compaq. 


popular video graphic 
subsystems. So quickly, as 
a matter of fact, you may 
find your computer wait 
ing for you. Instead of the 


At Compaq, theres a 
fundamental belief held 
by all of us that when 
you set extraordinary 
goals, extraordinary peo¬ 
ple will meet them. 

Recently, for exam¬ 
ple, you made it clear to 
us that you wanted new 
PCs, with everything 
from advanced graphics 
to audio capability to 
affordable prices. Our 
response: the COMPAQ 
DESKPRO/i Family of 
PCs. Four new systems 
loaded with features to 


enhance productivity. 

The built-in COMPAQ 
Q Vision 1024 Graphics 


other way around. 

Its unique processor 
upgrade path ensures 



Controller, for example, 
allows you to scroll, re¬ 
size windows and pull 
down menus up to ten 


that your PC won’t be 
swept into obsolescence 
Simple chip upgrada 
bility and a 64-KB cache 


* This service is provided by contracted Service Provider* end mry not Ih; avjLLfidb: certain geographic- locations. Contact the Compaq Customer Support Center for further 
detail* 0 L99? L’ritiLpaij Computer Corporation. All Rights Reserved. Printed in the U.5.A. COMPAQ DE5KPRO Registered U.S. Patent and Trademark OHtae. QVisiott and 






























Iuch ForThh IdhaThat 
o LimitedThinking. 


memory module option 
provide quantum leaps 
in performance. Without 


Intd 386/25, 386/33,4a6SX/25, 
486/33 < QViswn accelerated 
graphics 4 Chip upgradabihty 
< l Integrated business audio <■ 4 
MB RAM (expandable to 32 MB) 
< Cache memory standard < 3 
ISA expansion slots 4 3 drive fctijj 
<* 84- MB to 510-MB hard drive 


options $ Multi-level security 
features 4 Microsoft MS-DOS 
5.0 as published by Compaq 



similar outlays of cash. 
The fully integrated 
audio system brings an 
unprecedented, yet not 


unfamiliar dimension to 
mainstream business com¬ 
puting: your voice. The 
result of a collaboration 
between Compaq and 
Microsoft, it allows you, 
among other things, to 
actually paste voice mes¬ 
sages into spreadsheets 
and documents. Either as 
notes to yourself or as 
voice-mail across your 
entire network. 

And weve engineered 
this breadth of technob 
ogy right onto the PC s 
system board, preserv¬ 
ing the small footprint, 
large storage capacity 
and expansion of the 
COMPAQ DESKPRO/i, 


Add CompaqCare, a 
new service and support 
program with our free, 
one-year, on-site* lim¬ 
ited warranty. An Asset 
Management Provision 
that gives you and your 
network administrator a 
snapshot of your PCs 
configuration. And you 
have nothing short of a 
system that breaks a lot 
of new ground. Without 
breaking the bank. 

For more detailed in- 
formation, just call us 
at 1-800-345-1518, ext. 
210 in the U.S., or call 
us at 1-800-263-5868, 
ext.210 in Canada. 

We bet you’ll be as cx- 


In scrolling, window resizing and 
accessing menu*, our Qyiifan 
accelerated graphics beat the com¬ 
petition by as much as 10 to 1. 



rpu can paste voice messages into 
Microsoft Windows 3.1 buxines* 
document* and spreadsheets with our 
integrated business audio system 





Not to mention your 
financial integrity. 


cited about the COMPAQ 
DESKPRO/i as we are. 


comma 


^mpujCiK are trademark! of Compaq Computer Corporation. Product names mentioned herein maj be trademarks and/or registered trademarks of their respective companies. 
The Imel Inside Jogo » a trademark of Corporation. 
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STATE OF THE ART 



PHOTONICS: 

REVOLUTION OR EVOLUTION? 

Processing with light is poised to live up to its potential 
to help you compute faster and better 

JACK WEBER 


R evolutions never happen overnight—unless you're 
not expecting them* The wind of change that's now 
blowing through the silicon corridors and magnetic 
hallways of computing is bringing with it a profound 
shift in the ways people will process, store, and 
transmit data. Optical technologies are infiltrating what was 
once the exclusive preserve of electronics, introducing not 
just new devices or different data structures but a fundamen¬ 
tal change in the physical fabric of information. 

No one is suggesting that electronics wall disappear or that 
its own evolution and growth are about to end. But optical 
and optoelectronic technologies will certainly rewrite the 
ground rules of the computing game. 

Already we've seen the inexorable growth of optical stor¬ 
age. CD-ROM and WORM drives are commonplace and are 
being joined by new technologies, such as magneto-optical and 
phase-change drives. And optical techniques based on lasers 
and LEDs have virtually reshaped the printer market. 

More significant than these new technologies is the rise of 
networking and remote access. Data communications tlirough 
the telephone network could never have developed without the 
high bandwidth and low error rate provided by optical fibers. 
Optical LANs and WANs (wide-area networks) are bringing 
fiber to users 1 desks, and, for the first time, optical connections 
are starting to appear in individual computers. 

The one area that hasn't yet succumbed to the revolution is 
the very heart of computing; the processing logic that manip¬ 
ulates data, and the memory that holds it ready for use. Bul even 
these arc poised for change. QEICs, or optoelectronic TCs (see 
the glossary “Unbending Lightwave Terminology 1 ' on page 
171), which combine both technologies, are starting lo find 
their way into commercial machines white, in laboratories 
around the world, experimental all-optical processors and 
memories offer a glimpse of the future (see photo 1). 

A research team headed by scientists at Conductus. Inc. 
(Sunnyvale, CA), is attempting to integrate optical technolo¬ 
gies into a prototype computer designed to eventually bring su- 
percomputing performance to desktop machines* This de¬ 


velopment wdl combine photonics with cooled semiconduc¬ 
tor and advanced superconductor technologies to achieve per¬ 
formance said to be orders of magnitude greater than that of 
personal computers and workstations being used today. 

The team that will develop the machine is composed of sci¬ 
entists from TRW Space Tech¬ 


nology Group (Redondo Beach, 
CA), the University of Califor- 
nia-Berkeley, NIST (National 
Institute of Standards and Tech¬ 
nology) (Boulder, CO), Hew¬ 
lett-Packard Research Division 
(Palo Alto, CA), and Stanford 
University (Palo Alto, CA). 

It would be easy to perceive 
optical technology as a threat 
to silicon's status quo or as a 
panacea for all its problems. It 
is neither. The attraction is that 
it addresses precisely those 
problems that are emerging as 
limits in the electronic do¬ 
main—problems like pin con¬ 
gestion on ICs, the tangle of 
tracks on printed circuit boards, 
signal skew, cross talk, pulse 
degradation, and electron tun¬ 
neling. The list goes on and on, 
but all these problems—and 
their solutions—arise from a 
few fundamental properties of 
electricity and light. 

Let There Be Light 

Electronics is a technology that 
manipulates the flow of elec¬ 
trons. Photonics, a technology 
that is its optical equivalent, 
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PHOTONICS: REVOLUTION OR EVOLUTION? 



Photo 1: Polymer memory cubes such 
as these prototypes developed by 
UCPs Peter Renizepis are capable of 
storing information in three dimensions. 
Data can be written and read in 
thousandths of a second by two laser 
beams. {Photo courtesy of University 
of Califomia-lrvlne) 


manipulates photons. The differences are 
simple but profound: Electrons have mass 
and an electric charge; photons have no 
mass and no charge^lhey are simply 
packets, or quanta, of electromagnetic en¬ 
ergy. 

As a result, electrons interact with each 
other through capacitive and inductive ef¬ 
fects; photons do not interact at all. In 
addition, mobile electrons require energy 
proportional to the distance they travel— 
it's the cost of carrying an electric field 
around. Photons have no such baggage; 
they can travel across the universe with 
no more energy than they set out with. 

The consequences for computing are 


ACTION SUMMARY 


Optical technologies already 
have had a profound effect on 
digital communications, data 
storage, and printing. One day, 
the computers you use will con¬ 
tain optical memories, optical 
interconnections, and even op¬ 
toelectronic processors. 



that electrons are more easily control led 
but slower and less efficient than photons. 
Their interactions produce cross talk be¬ 
tween adjacent signal paths. Photons, on 
the other hand, can travel freely through 
open space, crossing other light beams 
with no effect. Because they have no mass, 
they can reach the maximum speed al¬ 
lowed by nature: the speed of light. 

One of the most important measures of 
potential computing power is the energy 
required to transmit a bit of information. In 
this respect, light is efficient, but it re¬ 
quires more complex technology that is 
less developed than that of the electronic 
domain. 

Those are the trade-offs, but electrons 
and photons also have something in com¬ 
mon: They are both quantum phenomena. 
This means that if you look at them one 
way, they’ll behave like particles, but if 
you look at them another way, they'll ap¬ 
pear as waves. In electronics, this wave- 
particle duality can be ignored most of the 
time. Photonics, however, demands that 
engineers grasp and deal with quantum 
mechanics, because understanding and us¬ 
ing the physics are central to many of the 
devices and systems of optical computing. 
The challenge is to fabricate the technology. 

As in electronics, the devices required 
for optical processing must be capable of 
generating and detecting bits of informa¬ 
tion, transmitting them from one point to 
another, performing logical operations, 
and storing and retrieving data. The first 
and obvious requirement is a light gener¬ 
ator, usually a laser or an LED. In Lhese 
devices, as electrons pass through a semi¬ 
conductor junction, they acquire sufficient 
energy to jump to an excited energy level. 
This is an unstable stale for electrons, so 
they quickly jettison their extra energy in 
the form of photons and return to their sta¬ 
ble ground state. In an LED, this process 
happens randomly. In a laser, the electrons 
fall back in step, and the light they pro¬ 
duce is coherent (i.e., in a state in which all 
the photons have the same phase). 

Solid-state lasers are relatively efficient 
and capable of switching at lens of giga¬ 
hertz, which makes them a mainstay of 
high-bandwidth communications and pro¬ 
cessing. Until recently, the problems were 
their large physical size and their restrict¬ 
ed range of wavelengths. Not any more. 

In 1989, Bellcore researchers produced 
the first microlasers, some of which mea¬ 
sured only I micron across. Although the 
power of each laser is low, millions of 
lasers can be packed tightly together. Most 
important, they emit light perpendicular 
to the chip surface, a factor that will be 
essential for transmitting data directly 
from an IC. 


The other problem diminished in 1991, 
when researchers from 3M Corporate Re¬ 
search Center (St. Paul, MN) broke the 
wavelength record and developed solid- 
state zinc selenide lasers emitting blue and 
blue-green light at wavelengths as short 
as 490 nanometers. Being able to produce 
these shorter wavelengths is important be¬ 
cause they can be focused more lightly, 
allowing higher densities in optical storage 
and better resolution in laser printers. 

Recently, scientists from the Defence 
Research Agency (Malvern, ILK.) made 
an exciting discovery: photoluminescence 
and electroluminescence in acid-etched 
silicon. Normally, only semiconductors 
like GaAs (gallium arsenide) cad emit vis¬ 
ible wavelengths, but theyTe not widely 
used in computers. So. this discovery of 
silicon light may be a crucial factor in 
bringing optoelectronics into the main¬ 
stream. 

Generally, solid-state generators and 
photodiode detectors are well-established 
technologies, but optical processing will 
require more novel devices. What's need¬ 
ed is the ability to control light with light, 
just as transistors use one current to control 
another. But electrons interact with each 
other; photons don’t. Thus, special mate¬ 
rials, called nonlinear optical materials, 
are needed to mediate this action. 

New Materials and Devices 

Ordinary glass is linear because its optical 
properties are independent of the light lev¬ 
el. Phoiochromie glass (e.g., that used in 
eyeglasses that darken In bright sunlight) 
is nonlinear, however: Light alters the 
glass’s optical properties. A great many 
substances exhibit various nonlinear ef¬ 
fects (e.g.. as the light intensity changes, 
they alter their color, refractive index, 
opacity, or polarization), and new types 
of these materials are being developed all 
the time. Scientists have high hopes that 
people will eventually be able to use some 
newly developed devices and materials, 
such as lithium niobate and S-SEEDs (sym¬ 
metric self-dectro-optic effect devices), 
as processing elements for optical com¬ 
puters (see the figure). 

One of the most important nonlinear ef¬ 
fects is photo refraction. In a pho tore trac¬ 
tive substance, light intensity alters the 
speed at which light travels through the 
material. Differences in the speed at which 
light travels arc what cause refraction. It is 
possible that these materials may one day 
be used to steer light beams or to w r ork as 
optical switches (see photo 2). 

Some photorefractive materials change 
their refractive index rapidly in response to 
variations in light level. Others will hold 
the refractive changes for some time after 
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Extra memory, $210 tMOSt 
notebook computers in use i 


Clip-on trackball, $172* 

If you*™ going to try tome i 
Windows 31 on many por- 
Me computers, you may 
ave to plug this in ami dip 


require extra memory, 


catch the cord m your 
airplane fray,) 



Fax/data modem, $142* 

The ahiht) ■ to communicate on 


you're likely to 


' 

W |{J! 

i* afsii, 1 

nr tjiFion* iir 
rKM4ir. m> 

t MTtUi'i HI 

I 

iilBftlttT.r.l* 

ni«rr«{ u#r 


pounds to fug 
around 


you yet hack to the office, beprm 
out another flj8 to update the fih 
desktop PC md over $300 just to 
network fik smm and printers. 


irrnvr».li* 

wtqiru;w|i 


Vour time, name your 
price. Fiddling around 
uitb MS-DOS or Windows 


Ommy notebook, $2,491 m typical notebook ammterm 
it? S f tru & us doesn't have enough memory: -pet 

screen m (fast enough for btgfhquaUfy graphical computing 

Comfort is something most note¬ 
book computer ads never — J| 
talk about. Became, truth is, 1 || A 
they re not twy I I 


(PowerEmk of 
course, has won 


Instruction manual, 

2 pounds. Theres nothing 
like forgetting a 1K\S com¬ 
mand tobmymfa 2,000 mitesfrom home, 
so mu may want to cany a manual with you. 
Arid since Wndows Jj is based on DQS, you'd 
definitely leant instructions bandy 


other notebook com¬ 
puters amdmtij 


you'd find that you 
mouse Wbttfyouivt 


room on an airplane tray' to hold it alt, 





















Consistent applications. B^ry 
PoiwrBmk mis thousands of Macintosh 
programs (including Lotus 12-3 ami 
WordPerfect) that all uwk m the same 


Blistering speed Because Macintosh 
computers are optimized for graphical 
computing, PowerBook can signifi¬ 
cantly outperform carnpaiubfy* (niced 
notebook comfmters running Wmikm" 
Both the PoaerBook 170 anil the new 
PowerBook 145 deliixrm impressive 


Built-in Balloon Help.' Point at what 
you mni to know about, ami your 
Macintosh nil! tell you what its for So 
yw can leave your manual in a desk 



consistent intuitive imy ton learn one, 
you know the basics of all of them. 


Built-in networking. Plug \vur Power Book 
into an .AppleTalk' network, and convenient^ 
access all network ravurces-printers. file 
servers, e-mil, even other networks from 
Novell, IBM amt Digital 


Built-in fax/dila modem. With this 
option, you con send your work dtred 


he Just plug the phone cord 


Built-in peripheral support. 

Like every Macintosh, PmcerBook 
lets you add up to six external 
hard drives, CD-ROM drives* 
scanners or other peripherals 
simply by plugging them in 


AppleTalk Remote Access. 

This remarkable software comes 
with every Macintosh PotmBook, 
It not only allows you to access at! 
the files on a modem-equipped 
Macmtosh at your office or at 
home, d also gives you complete 
access to your network-printers, 
files, file servers, email-from 
anywhere there's a phone. 


Built-in file sharing. 

On most notebook computers, 
sharing information with a 
desktop computer is virtually 
impossible But every PowerBook 
has powerful file sharing built in. 
So you cm easily conned your 
PowerBook to a ilesktop Mao' or 
another PowerBook and copy files 
from one computer to the other, 


Palm rests, Working on the road 
isn t like working at your desk. So Apple 


about Macintosh computers is designed 
to make it easy for you to work, in the 


It's compatible. Like every 
Macintosh. PomrBook is compatible 


designers provided a place to rest your 
hamis, making it much easier and more 


case of PowerBook, the pointing device 
is integrated into the computer 


with the/personal computers you use 
at the office. It can readfrom and 


such as a middle seal on an airtime. 




(Jfs comfortable whether yot/rv lefi- 
or right-handed, too.) 


OS/2 PCs, or mm run DOS software 
using programs such as SqflPC 


a totally integrated system. Combining hardware, software and industrial design to make working on the road as comfortable as working 
at your desk, it’s more intelligent. It!s more convenient, it’s power anyone can use, anywhere you happen to be. The power to be your best ". 


/ 




















How to connect to o network file server. 


How to retrieve a deleted file* 


The hard way: 

l Purchase an external network adapter. 

2, Install the network adapter. 

3. Connect the network cable, 

4. Plug in AC power supply if needed. 

5, InsSlt network software and configure 
parameters, 

6. Start Windows. 

7, Run Windows Setup to load network 
software. 

8, Restart, 

9. Start Windows, 
id Start File Manager. 

11. Select the desired file server. 


The easy way: 

l Connect the network cable. 

2. Open Chooser. 

% Select AppleTalk "Active" button. 
4, Select desired file server. 


The hard way: 

1. Purchase a utility program, 

2, Install iton your computer, 

3> Restart the computer. 

4. Start Windows. 

5. Start the utility program, 

G, Start the unerase feature. 

7, Find the directory where your file 
existed. 

8, CM on that directory 

9, Select the deleted file, 

10, Choose unerase command. 


The easy way: 

1. Double-click on the trash can. 

2, Drag the deleted file out of the 
trash can. 


How to rename a directory* 


How to add an external hard disk drive* 


The hard way: 

1, Double-click on the Main group In Program 


1 Start File Manager. 

3. Highlight the directory you want to rename. 

4. Select “Rename" from die file menu, 

5. Type In a new name for the directory 
(must be 8 characters or less). 

6. Go to Program Manager if needed, 

7. For each application in the renamed directory; 
select “Properties' from the file menu. 

8. For each application in that directory 
change the command line to reflect the new 
path to the application program. 


The easy way: 

1. Highlight the directory 
(folder) you want to rename, 

2. Type a new name (up to 31 
characters). 


The hard way: 

1, Purchase a parallel-to-SCSI adapter. 

2, Connect it to the parallel port. 

3, Plug the drive into the adapter. 

4, Insert the adapter's installation disk 
in drive A:. 

5, Select drive A:. 

6/IVp e “INSTALL" 

7. Select appropriate options for your drive. 

8. Select appropriate drive far software 
installation, 

9. Restart. 

10. Run installation test program. 


The easy way: 

1. Plug the drive into the SCSI port. 

2, Start up the FowerBook. 


How to play a sound* 


How to add a pointing device* 


The hard way: 

L Purchase a sound upgrade kit, 

2. Attach sound upgrade hardware, 

3. Install sound upgrade’s software drivers. 

4. Start the sound recorder program, 

5. Select Open from the file menu, 

6. Select the sound file you want to play. 

7. Choose OK. 

8. Click on the Play button. 


The easy way: 

1. Double-click on the sounds icon. 


The hard way: 

1. Purchase a pointing device (such as a 
mouse or trackball), 

2. Open notebook's back panel. 

3. Attach appropriate port adapter to 
pointing device (if other than 9 pin), 

4. Connect pointing device to proper port. 

5. Choose appropriate damp arms. 

6. Attach pointing device to damp arms 
and adjust tilt angle. 

7. Start the computer, 

8. Install driver software. 

9. Restart. 


The easy wav: 

1. The trackball is built in. 
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PHOTONICS: REVOLUTION OR EVOLUTION? 


Unbending Lightwave Terminology 


diffraction The bending of light at 
the edge of an opaque object. Usually, 
diffraction is a problem because it in¬ 
troduces unwanted distortion, bin it has 
useful applications — for instance, in a 
grating. 

electro-optics Not to be confused with 
optoelectronics, electro-opdcs is a tech¬ 
nology in which electrons are steered 
and focused as if they were tight (e.g. t 
in a CRT or electron microscope). 

generator (or source) and detector 
(or receiver) There are several meth¬ 
ods of generating and detecting opti¬ 
cal output signals in real time and con¬ 
verting them to electrical signals that 
can be stored or otherwise manipulated. 
LEDs and lasers are among the devices 
used as generators. Photodiodes, pho- 
toe ond Lie tors, and photomultipliers are 
some of the tools used to detect the op¬ 
tical output signal. 

grating A pattern of microscopically 
fine lines that can be used to focus or 
redirect a beam of light. Gratings need 
less space than lenses and are easier to 
build into small photonic devices, 

hologram A 3-D optical image formed 
by storing 3-D information about an 
image or a pattern of light. Where two 
beams of laser light cross, they pro¬ 
duce an interference pattern of micro¬ 
scopic light and dark fringes. If this 
pattern is recorded, the result is a holo¬ 


gram that contains full information 
about the two beams that formed it. 

laser A device that generates light in 
which all the photons are exactly in 
step and produce a coherent beam. 
Laser light has one wavelength and is 
more easily controlled than other kinds 
of light. A laser is one way to create 
and read holograms. 

MBE (molecular-beam epitaxy) A 

semiconductor fabrication process used 
to build up devices by adding one mo¬ 
lecular layer at a time. MBE allows dif¬ 
ferent materials and types of doping to 
be sandwiched precisely in layers. It is 
an expensive and slow process, but it’s 
essential for manufacturing various 
photonic devices (e.g„ S-SEEDs). 

nonlinear material A substance whose 
optical properties vaiy with the intensi¬ 
ty of the light. In fact, most optical sub¬ 
stances are very weakly nonlinear, but a 
lot of research has gone into finding 
materials with stronger nonlinearities. 

OEIC (optoelectronic IC) A hybrid 
IC that uses both electronic and pho¬ 
tonic technologies. One significant 
challenge is fabricating chips that com¬ 
bine silicon with optically active ma¬ 
terials, such as GaAs (gallium ar¬ 
senide). 

photorefraetive material A material 
whose refractive index (i.e., the mea¬ 


sure of the speed of light in the materi¬ 
al) varies with the light intensity, Phiv 
torefractive materials are widely used in 
photonic processing and memory. 

reflection The ability of a surface to 
rebound light. A smooth surface (e.g., 
a mirror) may produce a specular re¬ 
flection. A rough surface (e.g, T a sheet 
of paper) produces a diffuse reflection, 

refraction The bending of light as it 
passes from one medium to another. 
It is the phenomenon that enables a 
lens to focus light and that makes a 
stick appear to bend where it dips into 
water. 

soli to ns Stable pulses that can travel 
indefinitely or pass through each other 
without losing their shape. In a soliton, 
the tendency for different wavelengths 
to travel at different speeds is canceled 
by the fact that different intensities also 
have different speeds. 

S-SEED (symmetric self-electro-optic 
effect device) A nonlinear device con¬ 
sisting of hundreds of alternating GaAs 
and GaAlAs (gallium aluminum ar¬ 
senide) layers sandwiched in a photo¬ 
diode. Positive feedback in the device 
allows it to act as m optical switch. 

waveguide A device that constrains or 
guides the propagation of electromag¬ 
netic waves along a path defined by the 
physical construction of the waveguide. 


being exposed to a pattern of light, allow¬ 
ing the materials to operate as an optical 
memory (see “Parallel Optical Memories” 
on page 179). In fact, one of the most po¬ 
tent of all photonic techniques is the use of 
photorefraetive crystals to store data as a 
hologram. 

Nonlinear effects are usually not strong, 
but they can be amplified with a little help 
from the electronic world. The S-SEED 
links optical I/O with an electronic effect 
to initiate a hard nonlinearity. The S-SEED 
behaves as an optical transistor, perform¬ 
ing a NOR function by allowing one light 
beam to switch another. S-SEEDs are dif¬ 
ficult to make and expensive, Bui they 


provide excellent performance, with 
switching rates better than I GHz. Because 
they can be fabricated into arrays, S-SEEDs 
are also well suited to parallel processing. 

Discussing his team’s latest optical 
CPU, the O-CLIP (Optical Cellular Logic 
Image Processor), Desmond Smith, a pro¬ 
fessor at He riot-Watt University (Edin¬ 
burgh, U.K.), says, “Compared to elec¬ 
tronic logic, we gel gains in cycle times 
of a few hundred to several thousands. It's 
one of the best arguments that optical com¬ 
puters have a good future.” The O-CLIP 
uses a 16 x 8 array of S-SEEDs, and holo¬ 
grams are used to configure the intercon¬ 
nections. Using improved lasers, Smith 


expects to boost performance by a factor of 
1000 in the next few months, 

AT&T Bell Laboratories (Holmdell, NJ) 
also has several photonic processors. Some 
centers (notably the California Institute of 
Technology) are making good progress 
with optical neural networks (see “Is What 
You See What You Get?” on page 189). 

Fabrication Challenges 

Whatever the design, fabrication is a big is¬ 
sue. The materials involved in developing 
optical techniques and components are of¬ 
ten difficult to process, and many opto¬ 
electronic devices require time-consum¬ 
ing molecular beam epitaxy. The need to 
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S-SEED STRUCTURE 



An S-SEED is a p i n photodiode built 
around multiple layers of GaAs and 
GaAlAs (gallium aluminum arsenide). 
These layers act as quantum wells , 
trapping electrons and holes close by. 
The resulting energies determine the 
optical transmission of the device. 


ensure precise alignments makes optical 
systems fragile and often bulky. 

What the industry would like best is to 
manufacture photonic devices using the 
same fabrication techniques used to man¬ 
ufacture silicon electronic devices—hence 
the tremendous interest in electrolumi¬ 
nescent silicon and the ability to combine 
GaAs with silicon on the same substrate. 
According to Nan Marie Jokerst, assistant 
professor of electrical engineering at the 
Georgia Institute of Technology, "The use 
of conventional techniques may bring to 
optoelectronic devices the same economy 
of scale that has helped lower the cost of 
conventional silicon circuits."’ 

Making the Connections 

One of the major obstacles to creating a 
working marriage between photonics and 
electronics is the problem of how to inte¬ 
grate two dissimilar technologies. If low- 
cosi silicon-based GEICs do appear, it will 
be electronics, not photonics, that will ben¬ 
efit first. Optical interconnections will 
solve the connection-congestion problems 
in electronic computers long before optical 
processing becomes a commercial reality 
(see the text box ‘interconnecting the 
Pieces” on page 192). 

Four possible levels of optical inter¬ 
connection exist inside a computer: rack- 
to-rack (in larger computers), optical back¬ 
planes (linking groups of circuit boards), 
interchip links on a single board, and in¬ 
trachip connections within a single IC. 
Each level presents both benefits and prob¬ 
lems, among them cost, physical size, cross 
talk, energy efficiency, and speed. 

Choosing the most appropriate technol¬ 
ogy is a matter of trade-offs. If you want to 
send data from New York to London, pho¬ 
tons are the obvious choice. If you want to 


send data 2 inches across a circuit board, 
the choice is not so clear-cut. 

Electrons are Less trouble because they 
require simpler technology. On the other 
hand, when space is tight, only photonics 
can cut through the electronic gridlock. 
The final decision has to be based on a 
balance between cost and complexity. 

At present, implementing the larger-scale 
interconnections is easier to justify, and 
it T s this level of implementation that has 
progressed the most. One of the pioneering 
examples of optical interconnections on 
the rack-torack scale is the 5-ESS pulse- 
code-modulation system developed and 
used by AT&T for switching long-distance 
and local calls* The 5-ESS contains up to 
190 switching modules, each linked to cen¬ 
tral communication and administration 
modules by 32-Mbps optical fibers. 

Honeywell (South Bloomington, MN) 
has demonstrated photonic backplane in¬ 
terconnections on the massively parallel 
Connection Machine produced by Think¬ 
ing Machines (Cambridge, MA)* Honey¬ 
well is starting to produce optical back¬ 
planes for use in conventional computer 
architectures (see photo 3), In a recently 
announced collaboration with Intel, Hon¬ 
eywell will develop gigabit photonic in¬ 
terconnections to join several Touchstone 
Delta supercomputer modules into a single 
mesh. The firm anticipates that this de¬ 
velopment will provide at least a 16-to-1 
reduction in connection complexity. 

The technologies now available for use 
in optical backplanes include free-space 
beams, optical fibers, and polymeric wave¬ 
guides, which can be integrated into circuit 
boards and mulitchip modules (see the text 
box "Smart Pixels and Free-Space Inter¬ 
connection” on page 174). Polymeric 
waveguides using channels of high- 
re fraclive-index polymer in a low-index 
substrate have demonstrated good perfor¬ 
mance and complex routing in conven¬ 
tional motherboard-daughterboard layouts* 

Other researchers are investigating the 
practicality of different kinds of board con¬ 
figurations that would replace the tradi¬ 
tional backplane. They are experimenting 
with optical signals that broadcast through 
space to several boards simultaneously. In 
the long run, it seems likely that board and 
cabinet layouts will have to adapt to pho¬ 
tonics Just as they adapted in the evolution 
from vacuum tubes to transistors. 

If you look at the smaller scale of in- 
trachip links, photons begin to look less 
attractive than electrons. Whereas a pho¬ 
ton’s energy is independent of distance 
traveled, the energy required to move an 
electron decreases as the distances become 
smaller. Thus, the cost/performance ratio 
of electrons at the inlrachip level is much 



Photo 2: Testing anew polymer that 
has photorefractive properties. These 
characteristics may lead to the 
development of applications such as 
optical memories or optical data storage 
many times denser than what is 
available today. (Photo courtesy of 
the IBM Research Division, Almaden 
Research Center. San Jose , CA) 


better. When you get down to IC dimen¬ 
sions, light begins to look like a more ex¬ 
pensive alternative. 

Will the computer industry ever imple¬ 
ment intrachip photonics? Possibly, but 
not necessarily. New 3-D layered packag¬ 
ing technologies may use integrated op¬ 
tical generators and detectors to com¬ 
municate between layers of ihe IC while 
retaining electronic links within each plane. 
Researchers at Hiroshima University in 
Japan have been developing one such de¬ 
sign called the 3D-OCC (3-D optically 
coupled common memory). In this mem¬ 
ory, data written electrically into any one 
layer propagates optically into all the oth¬ 
ers. All the layers then contain identical 
data, a condition that allows multiple pro¬ 
cessors to simultaneously access the same 
memory space for parallel computation. 

Other intrachip applications may use 
optical waveguides fabricated in silicon 
to overcome cross talk or to distribute clock 
signals. It seems unlikely, however, that 
photonic transfer can ever play a large role 
inside 2-D devices* 

Optical Transmission Developments 

Outside the computer, there is no uncer¬ 
tainty: Communications via optical fiber is 
unrivaled, and new networking strategies 
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Smart Pixels and Free-Space 
Interconnection 

M. SCOTT HINTON 



Photo A: A 16- by 32-hi (-wide multistate-interconnection-mtwork prototype 
developed by AT&T Bell Laboratories (Naperville. IL). This switching fabric is 
based on free-space digital optical Interconnections ami S-SEED devices, 
(Photo courtesy of A T&T Bell Laboratories) 


A s the performance of electronic 
technology continues to improve, 
it faces the same challenge con¬ 
fronted by humans: the ability to 
communicate effectively. The increased 
complexity of future processors and 
other ICs will require that they move 
more information on and off the chip. 
This need for increased I/O capability 
will lead to more pin-outs per chip. Not 
only will there have to be more physical 
channels, but the timing and synchro¬ 
nization of the information-bearing sig¬ 
nals will demand tighter control. 

Furthermore, as bit rates increase, 
so will the size and power requirements 
of the output drivers. These increased 
needs will require that more real estate 
per chip be devoted to I/O, a situation 
that in turn implies more on-chip dis¬ 
sipated power. Finally, as new com¬ 
puting architectures head away from 
die standard bus structures and evolve 
toward parallelism, they will need more 


highly synchronized I/O connections 
per chip. 

Photonics to the Rescue 

One potential solution to these prob¬ 
lems is to use photonic I/O to inter- 
connect electronic ICs. Photonic I/O 
offers the hope of lower communica¬ 
tions energy per bit, which leads to less 
on-chip power dissipation per pin-out 
and less required real estate per pin¬ 
out. In addition, this will make skew 
rates significantly lower than with stan¬ 
dard electrical interconnections, thus 
leading to improved synchronized sys¬ 
tems. 

One approach to meeting these in¬ 
terconnection needs is through the use 
of 2D-OEIC (2-D optoelectronic ICs) 
and free-space optical interconnections 
(see photo A). A 2D-OEIC is an IC dial 
is composed of FETs (field effect trail- 
sisters—standard electronic gates) with 
photonic I/O. The Xcrm free space re¬ 


sults from the fact that die light passing 
from one place to another ls not con¬ 
fined in a physical waveguide, such as 
a fiber. 

A 2D-OE1C input is typically com¬ 
posed of p-i-n detectors, followed by 
electronic amplification. The input sig¬ 
nals are processed electronically, with 
the output information transmitted to 
the connecting 2D-OEICs by either 
modulators or active sources (e.g„ la¬ 
sers or LEDs). 

One kind of optoelectronic IC is 
called a smart pixel array . It’s a spe¬ 
cial type of 2D-OEIC dial consists of a 
2-D array of electronic circuits with 
photonic I/O (i.e., smart pixels). To in¬ 
terconnect these smart pixels, you need 
a technology that can collect the spots 
of light (a 2-D image), leave die smart 
pixels, and direct the light to the ap¬ 
propriate input detectors of the next 
smart pixel. 

Classical optics (e.g., lenses, beam 
splitters, mirrors, and holograms) is an 
ideal match for this interconnection 
need. It’s one approach that can move 
images of light from one smart pixel 
array to another. A second approach is 
to use microlenses instead of the big 
and bulky classical lenses to direct the 
light between devices. 

With the advent of frame-to-frame 
optical-fiber links, phoLonies has be¬ 
gun the migration into high-perfor¬ 
mance electronic systems. The next 
step could be shelf-to-shelf and board- 
to-board interconnection with both fiber 
and/or free-space photonic backplanes. 
Finally, free-space interconnection of 
multichip modules and 2D-GEICs 
could provide the connectivity neces¬ 
sary for future parallel systems. 


K Scott Hinton is head of the photonic 
switching department at A T& T Bell 
Laboratories . His research interests 
include photonic Switching and opti¬ 
cal computing systems. You can reach 
him on BIX c/o “editors* * r 
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Photo 3: Optical backplane hardware assembled in a VME card cage. Its Junction 
is to implement 32 fanouts distributed over four double-sided daughterboards 
inserted in the four card slots on the left side of the card cage. The prototype device 
was produced by Charles T. Sullivan, Bruce L Booth, and Anis Husain, (Photo 
courtesy of Honeywell Systems and Research Center , Bloomington r MN) 


are proliferating—too much so, perhaps, 
with the winners still to be decided and 
compatibility keeping a low profile. The 
important point is that optical solutions 
am available for every level of networking. 

One current example at the LAN scale is 
the FDD1 (Fiber Distributed Data Inter¬ 
face), which provides a dual-ring topology 
that can reconfigure itself to survive fiber 
damage or faulty nodes. FDD! operates at 
100 Mbps with a token-passing protocol. 
Some companies (e.g,, 3Com of Santa 
Clara, CA) offer FDD1 adapters as per¬ 
sonal computer cards. 

Another recenl and important develop¬ 
ment is SONET (Synchronous Optical Net¬ 
work), a networking protocol that oper¬ 
ates in the optoelectronic world and offers 
data transfer rates of up to 2.4 Gbps for 
metropolitan-area networks and WANs. 
The benefits of SONET include rapid re¬ 
covery from failure and the ability to com¬ 
bine and separate signals at many different 
bit rates (see the text box "SONET: A 
Standard for Today" on page 186)* 

The first public SONET circuit was in¬ 
stalled this year in a 5.5-mile loop around 
downtown Cincinnati, Ohio. Eventually, 
SONET may form the basis of B-ISDN 
(broadband ISDN) technology, which 
would combine voice, data, and video into 
one public optical network. 

The thrust behind fiber research comes 
not from the computing environment but 
from the telephone world. But computer 
users will benefit a great deal from this 
work. The past year has seen significant 


advances in three key technologies: optical 
amplifiers, soliton transmission, and WDM 
(wavelength division multiplexing). Tak¬ 
en together, they could drive data trans¬ 
mission speeds toward the terabit range. 

Optical amplifiers use erbium-doped 
glass and a pump laser to boost pulses as 
they travel through the fiber, without any 
need to convert and amplify them elec¬ 
tronically. Researchers at BT Laborato¬ 
ries (Ipswich, UK,) recently demonstrat¬ 
ed an optically amplified network capable 
of distributing 39.8 Gbps of data simulta¬ 
neously to 43.8 million terminals. And not 
long ago, AT&T demonstrated the use of 
optical-fiber amplifiers (i.e,. spficed-in 
segments of erbium-doped optical fiber) 
to transmit lightwave signals error- and 
attennation-free at a rate of 5 Gbps over 
distances of up to 5580 miles. 

Solitons (i.e., pulses that maintain their 
shape as they travel) make optical ampli¬ 
fiers more efficient. They used to be a lab 
curiosity but are now on the verge of be¬ 
coming a practical technology. Recently, 
AT&T Bell Laboratories' researchers have 
reached error-free soliton data transmis¬ 
sion speeds of 10 Gbps over 6820 miles. 

Since solitons of different wavelengths 
don’t interact, they make possible the third 
emerging technology, WDM, in which 
separate wavelengths are used to multi¬ 
plex many channels through a conven¬ 
tional fiber. 

Without optical amplifiers, WDM would 
need separate boosters and lasers for each 
wavelength, but optical amplifiers work 
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Holographic 

Applications 


Advances in holographic technology have given birth to a wide range of 
applications, and there are some waiting in the wings. The following is a sampling 
of current and near-future holographic applications. 


* Computer memories 

* DBMS 

* Storage 

* Image preprocessing and 
processing 

* Analysis and pattern recognition 

* High-resolution and 3-D displays 
(Toyota already has holographic 
heads-up displays in some of its 
cars*) 

* Image and data encryption and 
compression 

* Submicrometer lithography 

* Computer-generated images with 
holographic dimensionality for 
application in the areas of CAD, 
medical imaging, and scientific 
visualization 

* Fiber-optic wavelength division 
multiplexing and demultiplexing 


* Precursors of systems Lhat com¬ 
pute with light 

* Spatial imaging (e*g,, holovideo 
and photographic holography) 

* Laser primers and scanners 

* Lookup tables 

* Drives 

* Interferometry 

(c*g*, nondestructive stress testing 
and analysis of building materials 
and machine parts) 

* Medicine 

* Infrared and x-ray imaging 

* Teaching image libraries 

* Optical contouring 

* Optical clones of mirrors, lenses, 
and prisms 

* K inegrams (e * g., security Images 
on credit cards and software) 

* Packaging 


over a range of wavelengths, completing 
the three-way synergy of erbium, solitons, 
and WDM. 

The results of all this research are two to 
five years in the future, but work is well 
under way* Mohammed N* Islam* a re¬ 
search scientist at AT&T Bell Laborato¬ 
ries, is developing a soliton LAN that uses 
optical gates to read packet headers and 
route data without any electronic inter¬ 
vention (see “Light Switches” on page 
183)* IBM's Rainbow Project intends to 
use WDM to create a 1000-node optical 
network capable of data transfer rates of 1 
Gbps per node* 

Optical Storage 

It's exciting to think about the coming of 
gigabit data channels and TFLOPS pro¬ 
cessors, but you won’t get to enjoy their 
use without having the storage technology 
to match. Whether you plan to tackle the 
“grand challenge” problems of scientific 
modeling, make meaningful multimedia, or 
just sift through a mountain of on-line in¬ 
formation, you’ll soon need to access tera¬ 
bits of raw material. 

For the foreseeable future, you can ex¬ 


pect to continue with the rich mix of in¬ 
compatible and semicompatible CD for¬ 
mats, together with WORM, magneto¬ 
optical, and phase-change drives. Static, 
nonrotating alternatives, such as Drexler 
Technology's Lasercard, are now being 
tested in the U*K, and the U.S. for archiv¬ 
ing large files (e.g** medical records)* 

In addition, the use of short-wave length 
lasers could raise storage densities by a 
factor of four. With this technology, you 
could store about 2*5 GB on a standard 
4/4-ineh CD, bui improvements will have 
to be made in head design to significantly 
improve access times. 

Optical drives and cards are not the only 
way to go, though. To see the essence of 
optical storage, you must step into the 
third dimension. Imagine, for example, a 
plastic block, the size of a sugar cube, 
packed solidly with a terabit of informa¬ 
tion; think of a crystal containing in its 
lattice the holographic image of a whole li¬ 
brary* 

Peter Renlzepis, a professor of chem¬ 
istry at the University of Cahfomia-Irvine, 
has been working on a photoehromic ma¬ 
terial, spirobenzospyran, that changes from 


dear to blue when simultaneously exposed 
to two different wavelengths of laser light* 
By scanning the beams, Rentzepis can 
record bits as microscopic blue dots in the 
material* To read them back, he uses two 
ultraviolet beams. Where the beams cross 
at a blue dot, the dot fluoresces, allowing 
a photodetector to read any location* Rent¬ 
zepis anticipates that his system could 
achieve potential read/write speeds of 
around 1 Gbps. 

At IBM and in Japanese and German 
universities, other work is taking laser 
recording technology into the realm of in¬ 
dividual atoms. For now, all these tech¬ 
niques are still in the research environ¬ 
ment, but they give us a glimpse of the 
future of data storage. 

Holo-Computing 

Consider two apparently unrelated facts. 
First, the trend in all areas of high-end 
computing is toward greater parallelism. 
Second, because of its quantum nature* a 
photon has no path or position until it is de¬ 
tected. How do these facts connect? One 
way is in the domain of holography. Using 
the properties of holography and creating 
holograms with computers provide lots of 
computer-oriented applications (see the 
text box “Holographic Applications” at 
left)* 

In a hologram, two beams of laser light 
set up an interference pattern that is record¬ 
ed in a photosensitive material. It's then 
possible to shine one beam through the 
hologram in such a way that it will recre¬ 
ate the image information and direction 
that was originally contained in the other 
beam* 

Because light is a quantum phenom¬ 
enon, no part of a holographic image is 
localized anywhere—all the parts of the 
hologram affect every photon in the beam. 
This technique is a good example of un- 
paralI eled parallelism . 

The tme beauty of holography is its ver¬ 
satility. Applications of the technology are 
many and varied. At Caitech, Demetri 
Psaltis has been building optical neural 
networks from holograms recorded in non¬ 
linear crystals (see “Parallel Optical Mem¬ 
ories” on page 179)* At Heriot-Watt Uni¬ 
versity, Desmond Smith uses holograms 
to direct light beams in and out of the log¬ 
ic arrays in his optical cellular processors* 
And at the Georgia Institute of Technolo¬ 
gy's Research Institute, Carl Verber, a pro¬ 
fessor of electrical engineering, is building 
POHMs (page-oriented holographic mem¬ 
ories) that can store multiple patterns of 
data or programs and apply them in paral¬ 
lel to a CMOS array of processors. 

Holographic techniques will be central 
to photonic computing, but a great deal 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£7,82 1 


NetWare 3,11 for up to 100 users 
(optional version for up to ISO users) 
pre-loaded and ready to go with 
Elonex PC-4SQF EISA File-server 
50MR* 486DX2 CPU 128k cache, 8MB RAM 
(max 64 MB), 1.4GB scsi hard disk with 32-bit 
CSI controller, 32-blt Ethernet card, 2S0W PSU, 


£6,654 


NetWare 3,11 for up to SO users 
pre-loaded and ready to go with 
Etonex PC-433F EISA File-server 
33M Hz 486DX CPU, 128k cache, 8MB RAM 
(max 64MB), 1.4GB scsi hard disk with 32-bit 
SCSI controller, 32-bH Ethernet card, 2S0W PSU 


£5,965 


NetWare 3,11 for up to 20 users 
pre-loaded and ready to go with 
Elonex PC-433F EISA File-server 
33MHz 486DX CPU. 128k cache, 8MB RAM 
(max 64MB) t 1.4GB scsi hard disk with 32-bit 
SCSI controller, 32-bic Ethernet card, 250W PSU. 


£3,1 13 


NetWare 2,2 for up to 10 users 
(optional version for up to 50 and 100 users) 
pre-loaded and ready to go with 
Elonex PC-4SQB ISA File-server 
SOMHi 486DX2 CPU, 256k cache, 0MB RAM 
(max 32MB), 400MB IDE hard disk, 5 drive bays 
inttftgent 16-bit Ethernet card, I50W PSU 


£ I ,887 


NetWare 2-2 for up to S users 
pre-loaded and ready to go with 
Elonex PC-433B ISA File-server 
33MHz 486DX CPU, 2S6k cache, 4MB RAM 
(max 32MB), 200MB IDE hard disk. 5 drive bays, 
intelligent 16-bit Ethernet card. I SOW PSU. 


Heavy duty 600VA UPS with NetWare 
monitor card and cable suitable for all 
servers £770 


1 Elonex 

Network Stations 1 

with Colour SVGA 16-bit Ethernet card and boot ROM 

PC-33 3 M 

32k cache. 2MB RAM 

£700 

PC-340M 

32k cache, 2M8 RAM 

£780 

PC-42SXM 

64k cache, 2MB RAM 

cm 

PC-433M 

64k cache. 2MB RAM 

£1,080 

PC-4 SOM 

64k cache, 2MB RAM 

£1.300 


Call Response Computer Maintenance 
(081-965-3225) for a free on-site installation survey. 
First year's on-site maintenance free of charge 
Elonex® is a registered trademark of Elonex pk. 
NetWare is a trademark of Novell Inc, Unix is a 
trademark of AT&T. 486SX, 486DX are trademarks 
of Intel Corp, All items are sold subject solely to 
Elonex s terms and conditions. Prices and specifi¬ 
cations may be subject to change without notice. 

Tel 081-452 4444 

-----Fax: OBI-452-6422- 

Elonex pic, 2 Apsiey Way, London NW2 7LF 

Tel 0274-307226 

-Fax: (0274) 307294- 

Elonex pic, 7-9 Campus Road. 

ListerhlUs Science Park, Bradford BD7 I HR 



-Tel (I) 40.85 85,40. Fax (I) 40.85,84,83.- 

Elonex (France) sjur.l. Paris, France 

-Tel (02) 675.19.20 Fax (02) 675.34,00 - 

Elonex (Benelux) sa/nv, Brussels. Belgium 


Orchestrated Power 


Tel I-6797S54 Fax 1-6791728 
ERS Computers, Dublin. Eire 
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PERSONAL 

COMPUTERS 


Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations* all fully installed and ready to run under NetWare and Unix, 

Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together. 

None offers complete solutions as flexible and cost-effective as ours. 










































PHOTONICS: REVOLUTION OR EVOLUTION? 



Photo 4: Carl Verber of the Georgia Institute of Technology is building POHMs that 
can store multiple patterns of data or programs and apply them in parallel to a 
CM OS array of processors. Here you see Mark Jones , a student assistant, adjusting 
laser beams in a holographic switching experiment. (Photo courtesy of Georgia 
fnstitu te of Tech n o logy} 
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more research is required to fulfill this 
technology's promise. Says Verber, “The 
problem that's foremost in my mind is the 
materials problem.” 

In the lithium niobate crystals that Ver¬ 
ber is using, reading the hologram erases 
the data. New photorefractive polymers 
may fix that problem, but these materials 
have other limitations. Scientists are con¬ 
fident lhat you will eventually be able to 
write and modify stable holograms as eas¬ 
ily as any other form of memory. Then 
you 11 see the arrival of tTue photonic com¬ 
puting (see photo 4), 

Using Light 

Making predictions about new- technology 
is just asking to be proved wrong, but 1 can 
make some educated guesses about a few 
trends, Photonics is perhaps the only tech¬ 
nology I know of that is capable of breaking 
through some of the barriers that plague 
electronics. In addition, this technology 
comes with a proven track record in the 
communications industry. Mohammed Is¬ 
lam sums it up by saying, “You're changing 
the application rather than the technology,” 

The range of possibilities that optical 
technologies provide is tremendous. Pho¬ 
tonics has the power to provide us with 
virtual machines composed of a network of 
supercomputers scattered worldwide. Pho¬ 
tonics also has the capability of squeez¬ 
ing an entire world of information into a 
handful of hologram. 

There will, however, lie some trade-offs. 
One of the many questions that will have to 


be faced in the future is whether software 
can be developed that can cope with the 
coming of the photonic environment. Oili¬ 
er challenges will have to be solved, too. 

Optical techniques and devices are al¬ 
ready being integrated into our comput¬ 
ing environment. Because of the possible 
commercial and technical applications they 
bring with them, they have the potential 
to greatly improve the way people process 
and store data. The growth of parallel and 
distributed computing will fuel the devel¬ 
opment of these optical technologies and 
be driven forward hy them. 

People may never compute with all- 
optical computers: pure optical comput¬ 
ing may not be the w r ay to go. Elections 
offer a lot of advantages for I/O and—at 
least in the short term—‘for processing. 
The important need now is for the com¬ 
mercialization of technologies that w ill 
marry electronics and photonics so that 
each can fulfill its potential and allow us to 
use the best of both those worlds. 

The photonic revolution won’t be with¬ 
out its difficulties or its failures. In a few 
years’ time, however, people may be won¬ 
dering how they ever managed before the 
lights came on. ■ 


Jack Weber is a TV producer working for 
the BBC . making documentary films and 
producing the weekly prime-time science- 
arid-technology program called Tomor¬ 
row’s World, You can contact him on BIX 
c/o “editors" or on the Internet at jweber 
@ c ix. compu / ink. co. u L 
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PARALLEL 
OPTICAL MEMORIES 

All components necessary for building 
parallel-access optical memories are available 

DEMETRI PSALTIS 


E veryone has become familiar with 
optical memories and storage 
through their commercial applica¬ 
tions for audio and video record¬ 
ings. The same basic technology has also 
been applied to computer memories, with 
conventional systems available from many 
different manufacturers* 

The primary advantage of optical mem¬ 
ories is that optical disks are easily re¬ 
movable, which makes them attractive for 
applications ranging from workstations to 
electronic photography. In addition, it costs 
relatively little to produce a large number 
of permanent copies of an optical disk. 
Other properties of optical disks are rough¬ 
ly comparable to those of magnetic record¬ 
ing media. 

For example, the current storage den¬ 
sity for optical and magnetic media is ap¬ 
proximately 1 bit per square micron. The 
capabilities of optical disks, however, can 
be dramatically augmented through par¬ 
allel access. The idea is simple: The disk is 
illuminated with a broad optical beam in¬ 
stead of a tightly focused spot. 

As a result, many stored bits are ad¬ 
dressed in parallel The bits are transferred 
to the computer by imaging the illuminated 
ponion of the disk onto a 2-D detector ar¬ 
ray. The electronically detected signal can 
then be mapped to the RAM space of a 
computer through an optical RAM. Thus, 
it’s possible to optically load information at 
each memory cell (see figure 1). 

Doing It in Parallel 

The degree of parallelism that you can 
achieve with this method can exceed 
100,000 channels. The speed at which the 
data can be transferred depends on the 
available optical power. For example, with 



ILLUSTRATION: ken COFPELTe 1990 
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OPTICAL DISK WITH PARALLEL READOUT 


Parallel readout head 


Output array 


Figure 1: A conventional optical memory disk is illuminated with an unfocused beam 
to address thousands of stored bits in parallel , The illuminated portion of the 
memory is imaged onto a detector array , and the detected signal becomes part of 
the computer's RAM space. 


100 milliwatts of optical power and a par¬ 
allel readout of 100,000 bits, the readout 
speed is less than I microsecond, resulting 
in an effective data transfer rate of 10'" bps 
between the optical memory and RAM. 
The access time to any block of data is the 
same as that of a serial readout disk (ap¬ 
proximately 50 milliseconds). 

At Caltech, my colleagues and! recently 
demonstrated such a system using a pro¬ 
totype disk recorder made by Sony’s Cor¬ 
porate Research Laboratories (Tokyo, Ja- 
pan). This system is similar to any 
commercial optical disk system except for 
two important features. 

First, the recording format is such that 
information recorded on different tracks 
can be spatially aligned. Second, the er¬ 
ror-correcting coding is bypassed. These 
two features make it possible to draw ar- 


ACTION SUMMARY 


Optical memories, for use in 
easily removable optical disks, 
are attractive for applications 
ranging from workstations to 


electronic photography. 



bitrary 2-D images on the disk. Data is 
recorded on the disk as 2-D blocks, with 
each block readout in parallel. 

The recording of the 2-D patterns can be 
either a direct recording or a computer- 
generated hologram of the bit pattern that 
you intend to store. The advantage of the 
hologram is that the readout system doesn't 
require any lenses, simplifying the design 
and speeding up the access time. More 
important, holographic recording makes 
it possible to minimize the accuracy with 
which the disk has to be aligned with the 
detector array that senses the output. 
Holograms ate stored in a thick medium 
by recording the interference of an image 
and a plane wave reference beam. The im¬ 
age is retrieved by reilluminating the holo¬ 
gram wtLh a reference beam similar to the 
one used to record the hologram. In a thick 
medium, the image is reconstructed only 
if the angle at which the reference beam 
illuminates the hologram is the same as 
when the hologram was recorded. This an¬ 
gular selectivity allows the storage of mul¬ 
tiple images in the same volume and the re¬ 
trieval of any of the images by illuminating 
the hologram at the proper angle. 

All the components necessary for the 
construction of parallel-access optical 
memories are well developed and avail¬ 
able. Therefore, if there is a market for the 
capability they offer, if s possible to man¬ 
ufacture such systems now. 


Image processing, databases, and neural 
networks are some of the potential appli¬ 
cations for parallel optical memories. In 
such applications, you need the capability 
to rapidly (and sequentially) search large 
data sets. Using an efficient search pro¬ 
cess, if s possible to lake advantage of a 
parallel optical memory's fast data transfer 
rate without its being constrained by the 
slow random-access time. 

Associative Memories 

In applications such as neural networks, 
if s often convenient to use an associative 
memory. You can use a parallel-access op¬ 
tical disk as an associative memory 
by recording a pattern that you wish to 
search for on an SLM (spatial light mod¬ 
ulator). The SLM imprints the search pat¬ 
tern on the light beam that illuminates the 
disk. 

The intensity of the light reflected from 
each location on the disk is the product 
of the intensity of the incident light and 
the disk reflectance at that point. The light 
that is reflected from the illuminated area 
is collected on a single light detector, and 
the detected signal is normalized to ac¬ 
count for variations in the average intensity 
of different patterns. This normalized sig¬ 
nal is at its maximum when the illuminat¬ 
ing pattern from the SLM matches the 
illuminated pattern from the disk. 

The system searches the associative 
memory by rotating the disk, sequentially 

C^ptical disks have 
advantages over 
magnetic storage for 
certain applications. 



illuminating different patterns on its sur¬ 
face and detecting the total reflected signal. 
With a simple maximum-detection opera¬ 
tion, you can locate (and thus identify) the 
pattern that gi ves the best match. The out¬ 
put of the system is a label for the identity 
of this pattern. 

Several such systems have been demon¬ 
strated recently, in one, a handwritten-dig¬ 
it-recognition experiment, examples of the 
numbers 1 through 9 were recorded on the 
disk, and new patterns were classified by 
locating the best match between the input 
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Real Stats. Real Easy 


Answer Your Really Tough Questions with SPSS forWindows. 


Learn Fast Work Fast 
It's extremely easy to learn and use. With just the 
little bit of Windows experience I have , t got through 
without touching the manualJohn J. Kafamarides, 
Greenwich Associates, The 100% Windows interface 
makes doing analysis simple. Hypertext help and an 
on-line glossary of statistical terms are just a click away. 


Complete Data Management and Editing 
"The data management capabilities are excellent - even better than 
dBASEr-William O’Hara, Ph.D L, Patrick Associates, Enter data or read it 
directly from Excel,™ Lotus® dBASE® and SQL™ databases, then edit it and 
use it many ways — easily. 
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Automatic Statistical Graphics 

"The graphics are superb, integrating 
the charting capabilities directly into the 
statistical procedures was a brilliant 
mover-Zvia Segal Naphtali, Resource 
Mobilization Inc. Create statistical charts 
like histograms, box plots and scatterplots 
automatically; there's no relabeling or 
^specifying. 
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in-depth Statistics 
7 haven't run into a 
statistical calculation 
I needed that I couldn't 
find."- Thomas W 
Gruen, CBA Service 
Corp. Use correlations, 
crosstabs, regression 
and more. You wont 
grow out of this package. 
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What factors influence purchases? Is service quality high? Are dosage levels optimal? You need answers you can be 
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impro^ quality, conduct research studies, forecast sales and prepare reports with ease. All without writing complex 
macros or queries. Find relationships, see patterns and trends, determine significance and use the past to predict the future. 
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PARALLEL OPTICAL MEMORIES 


and the stored examples (up to 10,000 on 
one disk). Because the search completes 
in one disk revolution, the optical memo¬ 
ry provides fast access to a large database. 

Optical vs- Semiconductor Memories 

Due to their removability and parallel ac¬ 
cess, optical disks have advantages over 
magnetic storage for certain applications in 
the near term. However, you must also 
consider semiconductor memories when 
you contemplate the long-term prospects, 
Japanese manufacturers have already 
demonstrated experimental RAM chips 
that can store approximately 64 Mb, or 
one-tenth of the data that one disk can 
store. It’s clear that unless the storage den¬ 
sity of optical disks is substantially im¬ 
proved, semiconductor memories will be¬ 
come preferable except for applications 
where nonvolatile storage is essential. The 
semiconductor Lasers in development with 
shorter (i.e., blue) wavelengths will in¬ 
crease storage densities, because the min¬ 
imum area required for storing a pixel is 
equal to a wavelength squared. 

3-D Optical Disks 

An optical 3-D disk is similar to a con¬ 
ventional opdeal disk except that the stor¬ 
age medium is thick. Because of this dif¬ 
ference, it is possible to record multiple 
images at each location and access any 
one of die images. The system mechani¬ 
cally rotates the disk and moves the parallel 
readout head so that the illuminating beam 
reaches the appropriate position. The sys¬ 
tem Lhen sets the angle of illumination to 
select one of the images stored at that lo¬ 
cation (see figure 2), 

My colleagues and I recently stored 3 
minutes of a movie on a 3-D disk using 
lithium niohate as the recording medium, 
filling only a tiny portion of the available 
memory space. With a 5-centimeter disk 
radius, each hologram occupying 10 square 
millimeters, and 1000 frames superim¬ 
posed at each location, the storage capac¬ 
ity of the disk approached 10 J2 pixels— 
enough for more than L 0 hours of video. 
Using such an optical 3-D disk, we could 
play back a 10-hour movie in approxi¬ 
mately 10 seconds. Even though no one 
would want to watch movies at this speed, 
the capabilities of optical technology may 
prove critical for applications such as im¬ 
age recognition. 

3-D Optical Memories 
and the Future 

Two decades ago, researchers extensively 
explored 3-D holographic memories, but 
there wasn't enough progress or signifi¬ 
cant practical applications to make their 
development worthwhile. Now, because 



Figure 2: In a 3-D disk t data is stored as holograms of2-D hit patterns. Multiple 
holograms are stored at each location on the disk. The area of each location is 
approximately 10 square mm. You can retrieve each hologram by illuminating it at 
the appropriate angle specified by the acoustooptic deflector. Different locations on 
the disk are accessed by mechanically rotating the disk and translating the readout 
head. You can store up to 10^ hits on a disk 1 cm thick with a 5-cm radius. 


of advances in volume holography, there 
is a strong resurgence of interest in holo¬ 
graphic 3-D memories. Contributing to 
this comeback are advances in optoelec¬ 
tronic devices, the development of new 
holographic recording materials, and the 
increased need for memories with large 
storage capacity. 

In a recent demonstration, more than 
500 images—each consisting of roughly 
a million pixels (10 9 bits per cubic cen¬ 
timeter)—were stored in a crystal with a 
volume less than a cubic centimeter. The 
large storage density, combined with the 
high data transfer rate and fast random ac¬ 
cess (approximately 10 ps when using an 
acoustooptic deflector to set the angle of 
the reference beam), make holographic 
3-D memories exciting candidates for op¬ 
tical memories. 

Remembering Optically 

Optical memories have already proved 
their value in such commercial applica¬ 
tions as audio and video recordings, but 
the technology’s ultimate role in the com¬ 
puting environment has yet to be deter¬ 
mined, Optical disks’ removability offers 
a flexibility useful in a wide range of ap¬ 
plications. And parallel-access optical 


memory’s fast data transfer rates make it a 
potential candidate for use with image pro¬ 
cessing, neural networks, and databases. 
The speed and high storage density of 3-D 
holographic memories is a force that bears 
watching. In fact, there are strong indica¬ 
tions that 3-D holographic memories could 
reach practical applications in three to five 
years. 

Where research will take optical mem¬ 
ories remains to be seen. For now, the watch¬ 
word is wait and see, ■ 
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LIGHT 

SWITCHES 

Optical switches let you take full advantage of 
the amazing communications bandwidth provided by fiber optics 

MOHAMMED N. ISLAM 


W orking with computer technolo¬ 
gy, you are always running into 
limitations that can adversely af¬ 
fect your applications. Not so 
long ago, if you didn’t optimize the mem¬ 
ory usage of your applications (even at the 
expense of the readability of the program 
code), you could easily overwhelm the ca¬ 
pacity of your system. Now, with an abun¬ 
dance of memory and linear address 
spaces, memory requirements are less of a 
problem. 

In communications and computer net¬ 
works, however, there are still many ap¬ 
plications that either must be optimized 
or can't be attempted because of band¬ 
width limitations. One major step toward 
the goal of limitless bandwidth has been 
the advent of optical fibers. For example, 
in the low-loss telecommunications wave¬ 
length range (between 1.3 and 1.6 mi¬ 
crons) in fibers, there ls approximately 40 
THz of bandwidth. This band width-rich 
environment invites innovative use of the 
resource. Fibers have become the trans¬ 
mission medium of choice for long-dis¬ 
tance as well as short-haul telecommuni¬ 
cations (see the text box “SONET: A 
Standard for Today" on page 186). 

Although optical communications tech¬ 
nology is replacing the copper wires and 
much of the intervening electronics in 
telecommunications networks, you can’t 
get anything near 40 THz of bandwidth 
for your applications because electronic 
switches still perform the routing and log¬ 
ic decisions in the network. Electronic 
switching may be blindingly fast in hu¬ 
man terms, but it’s tortoise-like when com¬ 
pared to pure optical technologies. 

To achieve transmission speeds ap¬ 
proaching a terabit per second, you need 
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leagues and i have invented all-optical log¬ 
ic gates based on solitons that can oper¬ 
ate at speeds of 200 Gbps. Solitons are 
light pulses that travel distortion-free for 
long distances in optical fibers. Also, we 
have demonstrated the components and 
designed the architecture for an ultrafasl 
optical-fiber-ring LAN that is designed to 
have a peak data transfer rate of 100 Gbps, 
making it more than HKX) times faster than 
today’s electronic systems. Although it\s in 
the early stages of research, the optical 
LAN demonstrates the viability of this tech¬ 
nology. 

Solitons and Sw itches 
Solitons are self-trapped pulses that arise 
from the balance between group-velocity 
dispersion and nonlinearity in an optical 
fiber. Group-velocity dispersion means 
that different frequencies of light travel at 
different speeds, and nonlinearity means 
that the index of refraction, or optical den¬ 
sity, of the glass fiber changes with the in¬ 
tensity of light. Because of these two coun¬ 
teract! ng effects, the soli ton is a stable 
pulse with a restoring force that makes it 
behave in many ways like a single particle 
or fundamental data unit. This is a crucial 
property for switching applications* 

Fibers arc an attractive medium in which 
to make all-optical gates because they have 
an almost instantaneous response and low- 
loss and excellent guiding properties— 
they minimize the nalural property of light 
to diffract and lose intensity over distance. 
By using long lengths of relatively inex¬ 
pensive fiber, you can achieve low switch¬ 
ing energies for the logic operations. 

Soliton-dragging logic gates satisfy all 
the requirements for devices in a digital 
optical processor: cascadability (i.e., the 
ability of one gate to drive a similar gate), 
fan-out, and the ability to create gales that 
perform the complete range of Boolean 
operations. They also have switching en¬ 
ergies approaching a picojoule, which is 
not out of line with high-speed electronic 
gates. In soli ton dragging, the speed, or 
propagation time, of the control pulse de¬ 
pends on whether it propagates alone or 
if it’s accompanied by one or both of the 
signals. Physically, when the two pulses 
are coincident, they “chirp” each other, or 
change each other's center frequency, 
which leads to a change in velocity be¬ 
cause of the group-velocity dispersion in 
the fiber. 

A schematic of a NOR gate is shown 
in figure 1. The gate is made up of two 
lengths of fiber (typically the first mea¬ 
sures about 75 meters and the second 
about 350 meters) coupled through a beam 
splitter and ending in a polarizer. The con¬ 
trol, or power-supply pulses, propagate 


You can control any IEEE-488 (HP-IB, GP-IB, 488.2) 
device with our cards, cables and software 
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and Macintosh II. You get fast hardware 
and software support for all the 
popular languages, plus a software 
library of time saving utilities. 
Instrument control has never 
been easier. 

FREE 
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Applications help 617-273-1818 
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all-optical light-pipe networks, where data 
remains in optica! format throughout the 
network and converts to electronics only at 
the source and the destinations. By making 
bandwidth an inexpensive and virtually 
limitless commodity, you can tailor your 
system to optimize its functionality with¬ 
out regard to bandwidth. 

The Case for Optical Switching 

All-optical switching means that one light 
beam controls, or modulates, the passage 
of another light besun by interacting with it 
in a nonlinear medium. Light-light ma- 


ACTION SUMMARY 


Much of the bandwidth of opti¬ 
cal fiber is not used because 
electronic switches can't keep 
up with the speed of optical 
transmission. Soiiton switch¬ 
ing lets you eliminate electron¬ 
ic switching in a network. You 
can thus create fight pipes that 
fully exploit optical technology. 


ni pul at ions can be fast if no meson ant vir¬ 
tual optical interactions are used: The in¬ 
teraction is through deformation of elec¬ 
tron clouds or wave functions rather than 
through the generation of electron-hole 
pairs, which must then recombine before 
the switch is reused. 

There are several compelling reasons 
for turning toward all-optical switching 
for serial terabit-rate processing. First you 
can achieve switching speeds exceeding 
50 Gbps, which is beyond the capability of 
electronic systems. Second, by process¬ 
ing optically, you can remove the bottle¬ 
necks that arise from convening signals 
between optics and electronics, which is 
particularly important if the information 
enters and exits in optical format. 

Third, electronic gates or devices that 
absorb light tend to generate heat, which is 
a major problem at high bit rates. On the 
other hand, if non re sonant interactions are 
exploited, then, in principle, heat dissipa¬ 
tion is not a limiting factor. 

Finally, and perhaps most important, 
all-optical gates let you distribute intelli¬ 
gence throughout the network. For exam¬ 
ple, because the data and routing infor¬ 
mation can be in the same optical format, 
the destination can be encoded with the 
data. This lets you assemble self-routing 
packets , which can steer themselves 
through the network to their destinations. 

At AT&T Bell Laboratories, my col- 
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along one axis, and the signal pulses are 
launched into the orthogonal axis. 

The system assumes that you are using 
a clocked digital system, and the logic is 
based on time-shift keying (i.e., the control 
pulse arriving within the clock window 
corresponds to a Boolean one, and any 
other result is a Boolean zero). For exam¬ 
ple, in a typical time-shift keyed output 
from a soli ton-dragging NOR gate, the 
gate is regenerative (i.e., it shows optic al- 
level restoration); at each operation, the 
signal pulses are replaced by a fresh con¬ 
trol and the signals are removed from the 
system by an output polarizer. 

At the boundary of the all-optical sys¬ 
tem, we used another type of logic gate, 
a solitari-trapping gate , which doesn't ex¬ 
hibit gain or cascadability but is sensitive 
to the timing of the input pulses and pro¬ 
vides an energy contrast at the output. Con¬ 
sequently, the trapping gates convert the 
time-shift-keyed signal to an amplitude- 
shift-keyed output, which can be detect¬ 
ed and converted to electronic format, 

Soliton-Ring Network 

To explore the opportunities and chal¬ 
lenges of using all-optical devices in sys¬ 
tem applications, my colleagues have de¬ 
signed the architecture for a soli ton-ring 
network that spans several tens or hun¬ 
dreds of kilometers and that interconnects 
several hundred users. This is a self-rout¬ 
ing packet network in which the packet 
size equals a typical computer word (tie,, 
32 bits), so the network can be used to in¬ 
terconnect computers, 

A simple analogy for the nodes, or in¬ 
formation-switching points on the network, 
is a post office with a conveyer belt to 
move packages. The speed of the convey¬ 
er belt and the number of packages that 
are moved are limited by the speed at 
which a postal worker can read the ad¬ 
dresses and sort the packages. If die work¬ 
er is a speed reader, the package flow r rate 
can be greatly enhanced. In this network 
design, four logic gates in the code-match¬ 
ing logic module are used to read the ad¬ 
dress and decide whether the packet has 
arrived at the proper destination. Thus, the 
ultrafast sol it on gates serve as a speed- 
reading postal worker. 

The design concentrates on the network 
access nodes, where data enters or exits 
the network. The code-matching logic mod¬ 
ule operates at the bit rate and uses the ul- 
irafast logic gates to select and decode the 
packet address. The exchange/bypass net¬ 
work operates at the packet rate (tie., 1.25 
GHz) and routes incoming or new pack¬ 
ets, and the network can be implemented 
using electro-optic devices. When the pack¬ 
et reaches its destination, it's bit-rate down- 
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Figure 1: Solitari-dragging NOR gates can operate at speeds of200 Gbps, and the 
logical operation is based on time shifts of a control or power supply pulse. A NOR 
gate consists of two fibers connected through a PBS (polarizing beam splitter) and 
ending in a polarizer (a). In the output of a NOR gate (b). the dotted lines 
correspond to the clock window, and the signal pulses drag the control out of this 
window in accordance with Boolean logic\ 
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SONET: A Standard for Today 

MARK A. CLARKSON 


SIGNAL EXTRACTION WITH AND WITHOUT SONET 


1-Gbps asynchronous signal 


DMUX- 


— MUX 
Desired signal 


1-Gbps SONET signal 


■ Desired signal 


Figure A: To extract a particular channel from cm asynchronously multiplexed 
signed, the entire signal must he demultiplexed (DM UK) and then re multiplexed 
(MUX\ A single channel can be extracted from a SONET signal with one 
demultiplexing. 


T he world is shrinking, and it's 
bound tighter and tighter in loops 
and nets of copper wire and glass 
fiber. Everything is connected to 
everything else—telephones to TR- 
LANs to cable TV, Tokyo to Wichita 
Falls, 

As the information in this global net¬ 
work increases in volume and velocity, 
the links are increasingly being fash¬ 
ioned of optical fiber. New data ser¬ 
vices, such as broadband ISDN, re¬ 
quire high bit rates, and optical fiber 
is technically superior to cable at the 
broadband speeds (about 150 MBps or 
higher). 

SONET (Synchronous Optical Net¬ 
work) is a standard that establishes an 
optical communications hierarchy, en¬ 
suring that optical-fiber networks in 
every country ‘'speak the same lan¬ 
guage T First proposed by Bellcore in 
1984, the standard is currently under 
development by ANSI as SONET and 
by Europe's CCITT as SDH (Syn¬ 
chronous Digital Hierarchy). Thus, 
SONET and SDH are effectively the 
same standard 

By defining standardized interfaces, 
SONET lets you put one company's 
transmission and switching equipment 
on one end of the fiber and another 
company's equipment on the other. 
Each company can use whatever tech¬ 
nologies suit in Dozens of companies 
(e.g., Bellcore, AT&T, IBM, and Nip¬ 
pon Telephone & Telegraph) are ac¬ 
tively Involved in SONET R&D. 

SONET is service-independent, with 
no regard for the contents of the infor¬ 
mation it canies. Digital electrical sig¬ 
nals can be transformed into digital op¬ 
tical signals and put directly on SONET 
without changing their information con¬ 
tent. In existing systems, the contents of 
an electrical signal have to be modi¬ 
fied for broadcast over the fiber net¬ 
work. 

SONET provides for high-capacity 
data links a few miles long. It carries 
existing services (e.g., voice, video, 
and ISDN) and has sufficient capacity 
to handle future demands. 


Virtual Containers 

The SONET signal consists of two 
parts: payload and overhead. Payload is 
the data being transported over the net¬ 
work (e.g., voice, video, or text). The 
overhead portion of the signal carries 
information needed to maintain the in¬ 
tegrity of the link, including data par¬ 
ity, frame and channel information, net¬ 
work maintenance information, and 
user-defined functions. 

The payload portion of a SONET sig¬ 
nal is carried in VCs (virtual contain¬ 
ers). Like real containers, VCs come 
in an assortment of capacities. For ex¬ 
ample, a VC-12 carries 2 Mbps. VCs of 
different sizes are combined to form 
SONET signals. 

VCs can easily be individually 
added, subtracted, and rearranged as 
they travel the network. Network 
providers will be able to dynamically 
shift bandwidth around the network, 
providing bandwidth on demand to 
end users. Also, high-bandwidth links 
to a customer will be easier to provide 
and manage. 


In addition, VCs provide an advan¬ 
tage over asynchronously multiplexed 
data. Any change in the allocation of 
bandwidth within an asynchronously 
multiplexed signal requires that the en¬ 
tire payload be manipulated. In con¬ 
trast to that, an individual channel in 
the form of a VC can easily be stripped 
from a SONET signal The remainder 
of the payload passes by ignored, (See 
figure A.) 

Such convenient signal switching 
also provides a basis for self-healing 
networks. In the event of a disruption 
(e.g,, a cut cable or faulty equipment), 
traffic can quickly be rerouted over al¬ 
ternative links. 

But is SONET fast? Its speeds range 
from 51.84 Mbps (one copy of the En¬ 
cyclopaedia Britarmica every 15 sec¬ 
onds) to 2.488 Gbps (three encyclope¬ 
dias per second). The basic SONET 
signal is called STS-1. 

STS-1 signals can be concatenated, 
their bytes interleaved, to create higher- 
speed signals. For example, three 51.84- 
Mbps STS-Is can be concatenated to 
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produce one 155.52-Mbps STS-3C. 
This rale is adequate to transport so¬ 
phisticated services, such as broadband 
ISDN. 

So What About FDDI? 

In contrast to SONET, FDDI (Fiber 
Distributed Data Interface) is designed 
to implement LANs over relatively short 
pieces of fiber. FDDI has an internal 
clock—it cam t be synchronized wiih 
the telecommunications networks. 
SON ET could be used to connect FDDI 
rings, but not vice versa. 

In theory, FDDI runs at 100 Mbps. 
In fact, however, the speed of an FDDI 
ring drops rapidly as terminals are 
added, and it*s never faster than the 
slowest node. 

Users are seeking broadband services 
to handle the next generation of com¬ 
puter applications. These applications 
might involve transporting huge data¬ 
bases around or supplying continuous 
streams of high-quality audio and video 
to the desktop, 

Europe and Beyond 

Optical networks are gaining ground 
fast in Europe, where tougher noise- 
emission standards make them prefer¬ 
able to electronic wire-based networks. 
As Europe's SDH evolves, SONET 
changes to conform with it. Both stan¬ 
dards present a moving target to devel¬ 
opers. Most, if not ail, implementations 
are incomplete in one way or another. 
SON ET and SDH have yet to be seen in 
their final form. Meanwhile, across the 
Pacific, Japan is moving, perhaps faster 
than anyone else, to adopt and imple¬ 
ment SONET. 

Some developers doubt that SONET, 
which was designed to carry gigabit sig¬ 
nals over long distances, will be a factor 
in Unking personal computers Lo each 
other and to their peripherals. Others 
aren't so sure. They think you can al¬ 
ways use just a little more speed. 


Mark A. Clarkson is a freelance science 
writer living in Wichita t Kansas. You 
can reach him on BIX c/o “editors * " 


converted, or demultiplexed, to speeds 
accessible by electronic shift registers. An 
optical feedback loop is used to synchro¬ 
nize the local clock to the ring data, and 
optical amplifiers are used to compensate 
for the insertion and splitter losses. 

Future Applications 

In general, ukrafast gates enhance the ca¬ 
pabilities of networks whenever it is the 
bandwidth of the switch that limits system 
performance. Although the latency (i.e., 
delay between I/O) of the fiber gates de¬ 
scribed here is long, the devices can be 
used in pipelined feed-forward applica¬ 
tions. Telecommunications applications 
lend to be relatively insensitive to latency, 
and examples of such applications that re¬ 
quire serial terabit-rate switches include 
high-performance front/back ends of long- 
haul systems, LANs, and metropolitan-area 
networks. 

You can also use ultrafast gates for high¬ 
speed encoding and decoding of signals 
to guarantee secure transmission. In addi¬ 
tion, if the latency of all-optical gates can 
be reduced by using more nonlinear ma¬ 
terials, you could find applications in dis¬ 
tributed computing systems. Computer 
networks may benefit by using high-speed 
gates for clock synchronization and com¬ 
munication between memory and proces¬ 
sors, workstations and processors, or mul¬ 
tiple-processor machines. 

All-optical devices and systems are still 
in the infancy of their development, and 
several technological areas require major 
breakthroughs before the field can thrive. 
The crucial device issue remains the low¬ 
ering of the switching energy and the ex¬ 
ploration of novel nonlinear materials to 
make compact devices with reduced laten¬ 
cy and increased thermal stability. Perhaps 
the main missing component for all-opti¬ 
cal systems is a compact laser source with 
average power approaching a watL that can 
act as the power supply. 

Although commonly overlooked as an 
“engineering detail," accurate time-syn¬ 
chronization circuits are needed for bit pe¬ 
riods approaching a picosecond. Finally, 
in a broader context, researchers and de¬ 
signers must craft architectures that use the 
switch bandwidth to enhance the capabili¬ 
ties of the system, enabling this ultrafast 
technology to make an impact. The day 
when network bandwidth ceases to be a 
limitation in your applications is in sight. ■ 


Mohammed N. Islam is a research scientist 
at the AT&T Bell Laboratories (Holmdet, 
NJ) and a consultant at the Lawrence Liv¬ 
ermore National Laboratory. You can 
reach him on BIX c/o "editors 71 or on the 
Internet at mni @ spin.att.com. 
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THIS IS WHAT A MASSACRE 
LOOKS LIKE IN THE WORLD OF 
APPLICATION DEVELOPMENT. 
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Rated on everything from performance and reliability 
to service and support, Progress trounces all of its 
competitors in the 1991 Datapro user surveys and the 
1991 Varmjsiness Software Report Card. 

Topping the Datapro surveys for 
the fourth year in a row, users give 
Progress a rating of 93 for overall sat¬ 
isfaction. The highest mark ever awarded. Against all 
comers, Progress is unsurpassed in all 15 categories 
(okay, we tie once). With a 9.0 or higher in eight categories. 


Also, Progress becomes the first product ever to 
capture all 18 categories of the Varbustness Report Card. 
Racking up 9\ in five categories, where no one else even 
gets an 8. Anywhere. So, if you 1 re con* 
sidering a 4gl/rdbms for building 
and implementing high performance 
applications that are fully portable 
across major platforms, isn't it time you rated 
Progress? For more complete information, or for our 
fully functional Test Drive, simply call 800-4 Progress, 


PROGRESS 

SOFTWARE 


Progress applications are fully portable across the broadest spectrum of hardware platforms, operating system^ network protocols and user 
interfaces. So many, in fact, that we had to list them here in small type: aixT ctos, hp/ux,™ Novell nlm, osf/i,® os/2*® 05/400!* unix® ltltrix,™ 

VMS™ XENIx/k MICROSOFT® WINDOWS!" X WINDOWS™ DECnet™ LAN MANAGER,™ NetBIOS™ NOVELL® SPX/lRX, TCP/lF and SNA APPC LU 6.2. Also, 

Progress lets you process information in other databases, including AS/400, c-isam!" CT-rsAM,™ oracle* Rdb, and rm$* hytadvos 
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STATE OF THE ART/Photonics 



IS WHAT YOU SEE 
WHAT YOU GET? 

Since images are optical, why not process them optically? 


DAVID CASASENT 


I mprovements in performance and res¬ 
olution have benefited traditional im¬ 
age-processing applications such as 
robotics, product inspection, recon¬ 
naissance, earth resources, and missile 
guidance. But despite advances in storage 
and processing speed, it is increasingly 
difficult to implement many operations in 
real time without a very large and expen¬ 
sive multiprocessor. 

Recent optical pattern-recognition hard¬ 
ware and algorithm advances may offer a 
solution. Why not process an inpuL optical 
image directly without converting it to dig¬ 
ital data? Photons instead of electrons can 
perform the processing. (See the text hox 
'Interconnecting the Pieces’ 7 on page 192.) 

What Is Optical Information 
Processing? 

Optical information processing is the use of 
optical hardware to process data such as 
images and memory contents, data be¬ 
tween processors, and digital—as well as 
analog—information. Within this broad 
optical processing category , there are at 
least five separate elements: computing, 
interconnections, signal processing, pat¬ 
tern-recognition systems, and neural net¬ 
works. 

Optical computing refers to the use of 
optical-processing techniques and devices 
to perform logic and numeric operations to 
produce general-purpose optical comput¬ 
ers or special-purpose optical coproces¬ 
sors, Optical interconnections are unique 
since the paths of photons can cross with¬ 
out any interaction or cross talk. You will 
be able to optically interconnect electron¬ 
ic components to reduce computer clock 
skew, size, and volume and to improve 
speed, fan-out, and fan-in. 



ILLUSTRATION; KEN COFFRS.T 49 1993 
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IS WHAT YOU SEE WHAT YOU GET? 


LEVELS OF SCENE ANALYSIS 


Input 

scene 


Detection 


p^l5>ROIs 

J_L Image _ ^ 

enhancement 


Recognition 


Feature 

extraction 


Identification 


Class 


Figure 1: The first two operations let you locate and enhance a candidate ROf 
(region of interest) in a scene. Then , typically , you calculate features that describe 
the contents of each ROf and input them to a classifier that determines the identity 
of the object in each ROL 


Optical signal processors will be used 
for high-speed RF signal-processing func¬ 
tions in radar and electronic warfare. Op¬ 
tical pattern-recognition systems already 
perform image-processing and image- 
recognition functions to locate and identi¬ 
fy objects in a scene that has clutter, mul¬ 
tiple objects, and object distortions. This 
process is referred to as scene analysis . 

For example, if you want to perform 
image processing for robotics or product- 
inspection applications, you need to lo¬ 
cate the objects of interest in the field of 
view and then identify them and their ori¬ 
entation. This technique is called pattern 
recognition. (In product-inspection appli¬ 
cations, the location of the object is gen¬ 
erally known.) The operations required are 
feature extraction, determination as to 
whether or not an item (Le., a product) is 
good or defective, and discovery of the 
nature of any defect. Finally, optical neu¬ 
ral networks are coming into being for use 


ACTION SUMMARY 


It has become more difficult to 
implement many operations in 
real time without a very large 
and expensive multiprocessor 
even though progress has been 
made in storage and process¬ 
ing speed. Advances in optical- 
information-processing hard¬ 
ware and techniques may offer 
solutions to this challenge. 



in applications such as control, optimiza¬ 
tion, and classification. 

What Do You Need? 

One application for which optical proces¬ 
sors are being used today is scene analysis. 
Processors for this purpose can use optical- 
image-process ing, pattern-recognition, and 
neural-network techniques. If you want to 
combine these approaches, you can try us¬ 
ing a hierarchical/inference approach (see 
figure 1), with each level of the system 
having a different purpose and function. 
A plan such as this is OK if the use of op¬ 
tical processing can address each level us¬ 
ing the same multifunctional optical ar¬ 
chitecture. Figure 2 shows how an optical 
correlator system achieves each of the sep¬ 
arate operations in figure 1, 

The optica] correlator system in figure 2 
can achieve a wide variety of improved 
processing functions using different fil¬ 
ters at P 2 * Correlation is a process that lo¬ 
cates objects h in a scene f The operation 
involves placing h over each region of/ 
and measuring the similarity of h and each 
local portion of the image. The output cor¬ 
relation pattern has peaks at those loca¬ 
tions in/that most closely resemble h in a 
scene. Thus, you can locate multiple ob¬ 
jects in a scene with this operation. In fig¬ 
ure 2, the correlation is performed by mul¬ 
tiplying the Fourier transforms of/and h , 
thus avoiding the need to manually move 
h over/. 

With detection filters and structuring 
element filters, you can achieve all mor¬ 
phological or low-level computer-vision 
functions on a scene at P,. These functions 
perform clutter reduction as well as en¬ 
hancement and detection of ROIs (regions 
of interest). Once you have selected an 
ROI, you input it to P E and then extract 
features from it. 

When different CGH (computer-gener¬ 


ated-hologram) filters are placed at P 2 , dif¬ 
ferent features’ spaces are produced at P 3 . 
The locations and values of P 3 outputs de¬ 
notes the amount of a given feature that 
is present. Many successful product-in¬ 
spection applications use these optical fea¬ 
ture-extractor systems. 

These same features are then input to a 
classifier that performs the identification. 
(Classification is the final process that de¬ 
notes the identity of each object that's in a 
scene—and often, too, its orientation and 
scale.) In this case. I’ll use a neural-net- 
work classifier whose analog input neu¬ 
rons are these features. 

These input neurons are massively in¬ 
terconnected to a second layer of neurons 
where a nonlinear weighted sum of the in¬ 
put neuron values is produced. Free-space 
optics (i.e., optical techniques using space 
instead of fiber as the medium) is an es¬ 
pecially attracti ve way to provide the in¬ 
terconnection weights. (Recall that two 
photons can cross without any cross talk or 
interference; electrons and wire connec¬ 
tions create all sorts of cross talk and in¬ 
terference problems. ) It is also worth not¬ 
ing that a correlator is a most powerful 
shift-invariant neural network. (Shift, or 
translation, invariance refers to a system’s 
ability to classify an image wherever the 
image appears in the visual field.) In this 
type of neural network, the P 2 filter is the 
set of weights that are simultaneously ap¬ 
plied to all local P] regions (by multiplying 
the local P, neurons and summing each lo¬ 
cal product into a correlation peak output 
at Pd- 

The advantage of neural networks over 
conventional classifiers is that they can si¬ 
multaneously calculate multiple discrimi¬ 
nant functions and combine them into the 
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correlation 

Figure 2: You can use this optical system 
to compute a wide variety of features. 

The input image is placed at P s , a filter 
is placed at P z , and the correlation of 
the input and filter function appears at 
P 3 . By using various P 2 filters, you will 
find that this architecture can achieve all 
major low- t mediumand high-level 
computer-vision operations and all 
junctions needed in figure I. 
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IS WHAT YOU SEE WHAT YOU GET? 


Interconnecting the Pieces 


O ptical interconnections h the 
term often used to describe op¬ 
tical communication channels 
linking functional units in a dig¬ 
ital computing system. At times, it also 
is used to refer to the use of optics to 
link a number of computers for dis¬ 
tributed processing. 

Performing interconnections opti¬ 
cally offers several important advan¬ 
tages over performing them electrical¬ 
ly. Among these benefits are higher 
speed and larger bandwidth, freedom 
from electromagnetic interference or 
crosstalk, and less drive power when 
the interconnection distance is longer 
than the break-even line length, (Break¬ 
even line length refers to the intercon¬ 
nection distance over which a level 
amount of energy has to be supplied at 
the input to achieve interconnection,) 
Other advantages of using optical in¬ 
terconnections include fan-out without 
impedance discontinuities that cause 
unwanted reflections, freedom from 
planar and quasi-planar constraints, and 
the ability to implement parallel pin¬ 
out, AH result in higher interconnec¬ 
tion density. For the end user, these 
benefits result in higher-performance 
computing systems that are more com¬ 
pact and consume less power. 

The field of optical interconnections 
is still in its infancy, although some 
successful examples of optical inter¬ 
connections have begun to surface. One 
such example is the connection of com¬ 
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Figure A: MIT Lincoln Laboratory research: (a) experimental module of l-Gbps 
digital data links and (b) application of the high-speed data link to connect 
RISC-based multiprocessors on a /non her of boards into a ring network. 


puters via optical liber with the imple¬ 
mentation of the FDD! (Fiber Dis¬ 
tributed Data Interface) standard. Op¬ 
erating in this mode provides a tenfold 
improvement over Ethernet speeds. 

Waveguides 

Many current activities in the field are 
devoted to researching the applications 
of optical waveguides and diffractive 
optics. (See the glossary "Unbending 
Lightwave Terminology” on page 17 L) 
These techniques solve some of the 
board-to-board and chip-to-chip inter¬ 


connection problems encountered in 
high-performance computers as well 
as in multiprocessor parallel comput¬ 
ing systems. 

Generally, optical waveguides can 
provide higher interconnection densities 
than fibers, because fibers typically 
have larger dimensions—the bulk of 
which are associated with the cladding 
of fibers. Also, waveguides can be bent 
with smaller radii than fibers, and they 
can be more easily fabricated using 
standard microfabricalion procedures. 
Researchers at Honeywell are working 
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Figure B: Optically transparent substrates are the medium used for free-space transmission in (a) AT&T's packaged 
module and (h) UCSD f spackaged module. 
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on the design of a high-density optical 
backplane that uses polyimidc wave- 
guides to connect many processing ele¬ 
ments on different boards. 

Researchers at the University of Ari¬ 
zona are working on another ty pe of op¬ 
tical backplane. Polyunide waveguides 
are not used in this design. Instead, uni¬ 
versity scientists are employing holo¬ 
graphic or diffractive optical elements 
(e.g,, diffraction gratings) and the phe¬ 
nomenon of total internal reflection (i.e.. 
total reflection of the optical beams be¬ 
tween the side walls of the dielectric 
substrate) to guide the interconnecting 
beams from board to board. Since these 
beams are not restricted to propagating 
only on the surface of the substrates, it 
may be possible to achieve intercon¬ 
nection densities that are even higher 
than those achieved when waveguides 
are used. ^ 

Free-$pace Techniques 

Researchers at MIT's Lincoln Labora¬ 
tory also are experimenting with free- 
space board-to-board interconnection 
modules (see figure A). Free-space op- 
deal interconnections allow for freedom 
from planar or quasi-planar constraints. 
(See the text box iL Smart Pixels and 
Free-Space Interconnection" on page 
174.) AT&T also is experimenting with 
free-space optical interconnection tech¬ 
niques. In much of its massively paral¬ 
lel optical interconnection work, scien¬ 
tists at AT&T are using off-the-shelf 
optics, custom optics, lenslet arrays, op¬ 
tical bistable SEED arrays, and micro- 
laser arrays. 

Applying free-space optical intercon¬ 
nections to chip-to-chip interconnections 
offere parallel pin-outs that would lead to 
even higher interconnection densities and 
large fan-out without impedance dis¬ 
continuities. This would result in im¬ 
proved signal-to-noise ratios. Figure B 
shows the approaches that AT&T and 
UCSD (University of California at San 
Diego) are trying, to replace layers of 
electrical interconnections by free-space 
optical interconnections. 

One important challenge facing free- 
space interconnection technology is 
packaging. Researchers at AT&T and 


UCSD are working on this challenge, 
especially in the area of packaging elec¬ 
tronic systems that use diffractive op¬ 
tical elements to perform chip-to-chip 
interconnections and a transparent sub¬ 
strate for the free-space medium. 

Global Interconnection Efforts 

The development of optical intercon¬ 
nection technology is, of course, not 
limited to activities in the U.S. In fact, 
there are very strong efforts both in 
Japan and in Europe. For example, op¬ 
tical interconnections is an important 
part of MITTS recently launched Real 
World Computing program—a 10-year 
program with participation from many 
strong industrial and academic institu¬ 
tions, including Fujitsu, NEC, Mit¬ 
subishi Electric, Oki Electric, Hitachi, 
the University of Toky o, and the Uni¬ 
versity of Osaka. 

At NTT, a Cosine-2 project is devot¬ 
ed to building a multiprocessor system 
using automatically rearnmgeable free- 
space multichannel optical switches. In 
Europe, the focus of the Esprit II Olive 
program is on optical interconnections 
for VLSI and electronic systems. Five 
industrial and five academic institutions 
are participating in this 60-workforce- 
year effort. 

Because of all the concurrent activi¬ 
ties and efforts caking place around the 
world aimed at developing optical in¬ 
terconnection technology, it isn't easy to 
predict how much optics future com¬ 
puting systems will use. However, it ap¬ 
pears safe to say that there will be more 
optical devices and techniques put into 
computers. 

Present-day computers are designed 
to minimize interconnections. Given a 
technology that could support thousands 
of interconnections operating at a giga¬ 
bit per second each, it will be interesting 
to see if the architecture of future com¬ 
puters will remain the same or change 
dramatically. 


Sing H. Lee is a professor of electrical 
and computer engineering at the Uni¬ 
versity of California—San Diego. You 
can contact him on BIX c/o “editors ” 
and on the Internet at shlee@ucsd.edu. 


higher-order surfaces needed to discrimi¬ 
nate many classes of objects. Optical sys¬ 
tems are not able to easily support all the 
operations required in advanced neural- 
network learning algorithms. Thus, for 
learning, you use digital-hardware neural 
networks to calculate the required weights. 

After learning has finished, you down¬ 
load these weights to an optical neural net¬ 
work, When a neural network is used as a 
classifier, it is a one-pass feed-forward sys¬ 
tem with no iterations, and optics provides 
the multiplications, additions, parallel free- 
space interconnections, and nonlinear func¬ 
tions required. Many other uses exist for 
neural networks (e.g., control and retinal 
modeling) besides their use as classifiers. 

But Can I Buy It or Build It? 

Perhaps five years ago, you briefly con¬ 
sidered optical processing. You probably 
dismissed the idea, however, because of 
those huge optical benches or 2-foot-long 
lasers necessary to carry out the process. 
Also at that time, optical processors could 
perform only a limited number of image- 
processing functions. You had to use a dif¬ 
ferent optical system every lime you want- 

I / oon you will 
be able to 
more easily create 
your optical 
image-processing 
system. 



ed to carry out another function. Besides, 
you couldn’t go out and buy a unit or order 
one as a peripheral for your vision system. 
Well, things have changed. 

DARPA (Defense Advanced Research 
Projects Agency) has now established a 
consortium of optoelectronic suppliers and 
users. Although it’s not the Japanese MITI, 
it is bringing together sources and users. 
DARPA has also launched a program 
called TOPS (Transition of Optical Pro¬ 
cessors into Systems). TOPS's mission is 
to develop modular optical image- and sig¬ 
nal-processing hardware for the major 
data-processing functions. With the im¬ 
plementation of this consortium and 
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The Solid Block MCSS Optical Correlator , developed by OCA Applied Optics 
(Garden Grove , CA ), is contained inside a 4-inch-diameter cylinder. It looks at a 
scene through a lens with a 200mm focal length and outputs a live black-and-white 
video image . The components are (a) the input optics and CCD (charge-coupled 
device) camera electronics: A 200mm lens forms a white-light input image onto the 
spatial-light modulator, and the camera records the correlator's output; (b) the 
spatial-light modulator: A liquid crystal light valve converts the input imagery’s 
intensities into modulated polarizations that are imprinted onto the internal laser 
beam. These polarizations are converted hack to equivalent intensities, hut now they 
are in laser light; (c) the main housing; (d) the FT (Fourier transform) lens, which 
performs a 2-D FT of the input scene and images it onto the matched spatial filter; 
(e) the solid-block-prism assembly t which folds the correlator's optical path into a 
small rugged package and guarantees the optical alignment of the fold mirrors ; (f) 
the matched spatial filter and cell, which kinematically register the photographic FT 
in the optical path at the FT plane: The filter diffracts all the laser energy from the 
object it "recognizes 1 ' into a focused spot on a CCD chip, and all other energy is 
scattered into a low-level background signal; (g) the rear cover; and (h) the diode 
laser ; which is the source of coherent light for the correlator ; required for FT 
analysts. The laser beam is confined within the correlator . 


program, soon you will be able to more 
easily create your own optical image-pro¬ 
cessing system. 

Many recent developments in optical- 
processing hardware have now made it 
practical to build optical systems. Tele- 
dyne Brown Engineering (Huntsville, AL) 
has produced an optical correlator that uses 
modular optical elements and a solid-optics 
construction (i.e„ no air gaps) to reduce 
vibration and other external effects. 

Litton Data Systems (Van Nuys, CA) 
is currently fabricating a system called the 
Hockey Puck Optical Correlator. In this 
system (which is the size of a hockey 
puck), the manufacturer has mounted the 
optical components (all of which operate in 
reflection mode) around the perimeter of 
the device. 

Through a subcontract to Optical Corp. 
of America (OCA) Applied Optics (Gar¬ 
den Grove, CA [formerly Perkin Elmer]), 
the Jet Propulsion Laboratory' in Pasadena, 
California, assembled an optical correlator 


that is 100 millimeters in diameter and 50 
mm thick (see the photo). It is to be used 
by MICOM (the U.S. Army Missile Com¬ 
mand in Huntsville, Alabama). The Jap¬ 
anese have fabricated an optoelectronic 
neural-net work chip, one of the First of its 
kind. 

These are merely a few of the present 
optical image-processing algorithms and 
hardware. When the proper sequence of 
correlation filters is used in the hierarchi¬ 
cal inference system of figure L, they pro¬ 
vide a general-purpose, programmable, 
optical scene-analysis processor that 
achieves low- to high-level computer-vi¬ 
sion functions. ■ 


David Casasent is George Westinghouse 
professor and director of the Center for Ex¬ 
cellence in Optical Data Processing at 
Carnegie Mellon University in Pittsburgh, 
Pennsylvania. Paw can contact him on 
BIX c/o “editors ” or on the Internet at 
ma rlene @ gauss, ece. cm u, edu. 
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MEMORY CARDS 

Drexler Technology Corp. 
2557 Charleston Rd. 

Mountain View, CA 94043 

(415) 969-7277 

fax: (415) 969-6121 

Circle 1190 on Inquiry Card, 

HOLOGRAPHIC 
PROCESSORS AND 
SYSTEMS 


Advanced Digital Holographies & 

Holographic Dimensions 

16115 Southwest 117th Ave., 

Unh2lA 

Miami, FL 33177 

(305) 255-4247 

fax: (305) 255-0339 

Circle 1191 on Inquiry Cord. 

Advanced Holographies 

10440 Ontiveros Place, Unit I 

Sante Fc Springs, CA 90670 

(310)941-2067 

fax: (310) 946-5743 

Circle 1192 on Inquiry Cord. 

American Bank Note 

Holographies 

4 Westchester Plaza 

Elms ford, NY 10523 

(914) 592-8860 

fax: (914) 592-3348 

Circle 1193 on Inquiry Card. 

The Laser smith 
1000 West Monroe St. 

Chicago, IL 60607 

(312)733-5462 

fax: (312) 733-5926 

Circle 1194 an Inquiry Card. 


Inclusion in the resource guide 
should nor be token os a BYTE 
endorsement or recommendation. 
Likewise, omission from the guide 
should not be taken negatively. The 
information here was believed to 
he accurate at the time of writing, 
hut BYTE cannot be responsible for 
omissions, errors* or changes that 
occur after compilation. 
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BUSINESS WEEK 


AEROSPACE DAILY 


AIRPORTS 


AVIATION DAILY 


AVIATION WEEK & 
SPACE TECHNOLOGY 


BIOTECHNOLOGY NEWSWATCH 


BYTE 


CHEMICAL ENGINEERING 


CLE AN-COAL/S YNFUELS LETTER 


COAL WEEK 


DATA COMMUNICATIONS 


ELECTRIC UTILITY WEEK 


ENGINEERING NEWS-RECORD 


HAZARDOUS WASTE BUSINESS 


INDEPENDENT POWER REPORT 


INDUSTRIAL ENERGY BULLETIN 


INSIDE ENERGY/ 
WITH FEDERAL LANDS 


INSIDE F.E.K.C. 



When you need business information, why not get 
the total story, instantly! Word for word. The Me Craw - Hill 
Publications Online database gives you just that. Unedited, 
full-text retrieval (except graphics) of articles exactly as they 
are published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry, or search the entire McGraw-Hill library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world's foremost business informa¬ 
tion publisher, can deliver it all so completely — immediately! 
McGraw-Hill unabridged. 

Access an entire universe of business information. Go 
online with our line, McGraw-Hill Publications OnLine. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at (609} 426-5523. Or fax this 
coupon to (609) 426-73 52. 

Or send it to the address below. 

Available through Dialog', Dow Jones News/RetrievaF, 

NcwsNet’ and Nexis- 


fF 


n 


McGRAW-HILL 
PUBLICATIONS ONLINE 

Princeton-Hightstown Road 
Hightstow n, INJ 08520 U S A 

Pleasesendmethecompletei^hst ofyourpublicatlonsonline. 

Name 

Mb 

Company 

Address 


BY 


CHv 


Siore 


Zip/Postal Code 


Counlry 


Tel 


INSIDE N.RX. 


INTEGRATED WASTE MANAGEMENT 


LAN TIMES 


NUCLEONICS WEEK 


POSTGRADUATE MEDICINE 


PLATT'S INTERNATIONAL 
PETROCHEMICAL REPORT 


PLATT'S OILGRAM NEWS 


PLATT'S OILGRAM PRICE REPORT 


S&P'S EMERGING & SPECIAL 
SITUATIONS 


S&P'S REVIEW OF BANKING 
& FINANCIAL SERVICES 


SAP'S REVIEW OF SECURITIES 
& COMMODITIES REGULATION 


SECURITIES WEEK 


TECH TRANSFER REPORT 


UTILITY ENVIRONMENT REPORT 


THE WEEKLY OF BUSINESS AVIATION 


UN IX WORLD 


AND MORE. 




























Ybnr network buy for today's 
business technology market 


McGraw-Hill TechNet 



McGraw-Hill Magaziaes. Your Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer s Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorldB 39-Electrical World ■ 41-ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114- Modern Plastics, Modern Plastics International ■ 117-Power, Power International 










































SOLUTIONS FOCUS/Choosing a DMS 



PROFILES i" 
DOCUMENT 
MANAGING 


Businesses generate 
billions of pages and 
terabytes of data a year; 
a good DMS can 
help you keep track of 
all that information 


E 


RAYMOND GA COTE 
AND BEN SMITH 


very day, businesses spend count¬ 
less hours generating and filing 
forms, reports, contracts, letters, 
records, marketing material, and 
engineering diagrams. They also 
spend hours looking for those documents— 
or looking not just for one but for a number 
of related documents. Finding everything in 
the corporate filing cabinet that has to do 
with Subject A is not easy with traditional 
paper-based filing methods, even in the 
best libraries. 

One approach to organizing tons of text 
is with so-called text management programs 
{see “Searching for Common Threads,” 
June BYTE). These programs are good at indexing documents and then searching 
them for specific words or phrases. But DMSes (document management systems) 
go far beyond that. They file everything—text and images coming straight from a 
computer or scanned in from paper—in an electronic library, storing it all in a 
form that can be quickly searched for, retrieved, shared by hundreds of people, 
and kept in a tiny space. Most DMSes also provide a means for passing documents 
around, either across a network or from fax to fax. Although they will not reduce the 
amount of information pouring into your office, DMSes, such as the ones we review 
here, can help you get a handle on the problem. 

In broad terms, DMS products fall into two categories: those designed primar¬ 
ily to handle text (i.e., feeding it into an indexed archive) and those designed pri¬ 
marily to handle images (i.e., turning a page of print into a digital picture and then 
storing it in an indexed archive); some programs can handle both text and images. 
For this review; we chose products representative of each approach. SoftSolutions 
for DOS and PC DOCS (Document Organization Sc Control System) are indexing 
and retrieval engines extended with functions to manage the gathering, tracking, stor¬ 
ing, and searching of documents. Imara and Key file are image-based systems. 
They handle documents that come in from a scanner or fax, store them as pictures, 
and provide the means for sharing the library of imaged documents. (See the table 
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ACTION SUMMARY 



BYTE 

■ WHAT DOCUMENT MANAGEMENT 
SYSTEMS DO 

They let you store, search, and 
manipulate documents 
electronically to maintain a 
library of text and images In a 
compact space. 

■ LIKES 

The ability to conduct Fast 
searches through volumes of data 
and quickly retrieve documents; 
reduction in paper clutter. 

■ DISLIKES 

Initial installation and learning 
curve can be daunting. 

■ RECOMMENDATIONS 

Keyfile 1 .Oa is a good image 
management system with an 
excellent iconic interface, PC 
DOCS 4.1 doesn't have the 
extensive search capabilities that 
SoftSolutions for DOS 3.0 has, 
but it's still a good, easy-to-use 
desktop system for managing 
megabytes of text documents. 



for summary information about the four 
DMSes profiled in this review.) While 
there are many other DMSes on the market 
offering a wide range of capabilities (see 
the text box “Tools for Lassoing the Paper 
Cyclone" on page 206), the four products 
we reviewed represent accessible, PC- 
based systems that won't tax your bank 
account.The elements of document man¬ 
agement are the following; 

* document content profiling 

* indexed search and retrieval 

* document work How 

* access and version control 

* administration 

* LAN/WAN (wide-area network) 
support 

We examined these main areas as we 
evaluated the products. They are the ba¬ 
sic aspects to consider when you're look¬ 
ing to buy a DMS. Setup and operation 
are also important. If a DMS isn't easy to 
learn and use, it will seem more like a hin¬ 
drance than a helpful tool. Performance is 
also important, but it will depend greatly 
on how many documents you have, what 
type of documents they are, what sort of 
network you're running on, what your 
server is, what sort of load it endures, and 
so on. (See the text box “Evaluating Doc¬ 
ument Management Needs" on page 200 
for more on this subject.) 

In our tests, the different systems all 
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CHOOSING A DMS 


Evaluating Document 
Management Needs 


D ocument management systems 
are necessarily complex, but 
they should be simple to use 
and manage. To evaluate what 
you need in the way of document man¬ 
agement (or to determine if you even 
need it), ask yourself the following 
questions: 

How many different document 
formats do l need to manage? 

How many documents of each for¬ 
mal do I anticipate? 

What are the storage requirements 
for each format? 


turned up documents quickly, but a more 
rigorous test Tor a DMS is an enterprise 
that handles thousands of pages a day, with 
dozens of people tapping into the network 
to hunt for and retrieve documents. In the 
following sections, we'll discuss the main 
areas you should investigate when evalu¬ 
ating a DMS. 

Profiles 

A profile is the information that describes 
a document. It includes the type of docu¬ 
ment (e.g., a WordPerfect file, a scanned 
image in TIFF, a Lotus ,WK 1 File, and so 
on) that was entered into the system, who 
created it and where, where it is stored in 
the DMS, and other bits and pieces. The 
profile screen is often the point of entry 
for using the system. 

The work of profiling documents can 
he time-consuming if done by hand, and 
the process should be automated as much 
as possible. A good document manage¬ 
ment environment will already have in¬ 
formation about who created what docu¬ 
ment, when, and with what application. 
Some DMSes gather this information by 
monitoring the system and capturing a doc¬ 
ument as soon as you store it. (For exam¬ 
ple, when a PC DOCS user finishes writ¬ 
ing a document and closes the file, the 
DMS automatically grabs the text and adds 
it to the document library.) The ability to 


Do 1 need full-text searching or 
will document profile information be 
enough? 

\ How many people will use the 
system? 

How much control of work flow 
do 1 need? 

What kinds of access and version 
control methods will best satisfy my 
needs? 

Do 1 expect to manage distributed 
sets of documents and need support 
for a WAN (wide-area network)? 


define your own profiles is the mark of a 
good DMS. 

Search and Retrieval 

In most DMS installations, finding docu¬ 
ments is the most important function. The 
objective is to locate a specific document 
as quickly as possible with as little spe¬ 
cific information as possible. 

A good retrieval system produces a hit 
list of documents found that contain the 
word or concept you are searching for. 
Some DMSes index just keywords and 
profiles, which means that you can search 
only keywords and profiles. Others index 
every word in every document in the sys¬ 
tem. Retrieval also involves logging a rec¬ 
ord of document access and launching a 
viewer for a particular file type. 

Work Flow 

A real DMS can process documents, shep¬ 
herding them through stages of editing and 
review. Different kinds of documents may 
have to take different paths. For example, 
a contract may start with a draft that must 
first be approved by an attorney, then re¬ 
viewed by concerned parties and the client, 
and finally returned for revision. The con¬ 
tract goes through this loop several limes 
until it is ready for printing. As the contract 
and any supporting documents move 
through their various steps and stops, the 


DMS has to track their location and con¬ 
tents. A complete DMS can associate a 
predefined path with a document and track 
and control what is happening to it. 

Version and Access Control 
One common danger in working with 
shared documents is that an early version 
can be mistaken as the most recent. An¬ 
other concern is that when different people 
modify a document, their changes may not 
get reconciled A third issue is security— 
keeping certain documents hidden or un¬ 
searchable. 

A good DMS provides tools for version 
control. The simplest systems maintain 
full copies of all the versions; others keep 
just the original and a file of any changes 
made to it; and others maintain a copy of 
the most recent version and a list of 
changes that lets you reconstruct any pre¬ 
vious version from the most recent one. 

Security features let the system admin¬ 
istrator control who can see documents 
and who can change them. Any compe¬ 
tent DMS lets you hide documents, and 
some even hide keywords. The DMS 
blocks a file from being changed if some¬ 
one else has already checked it out of the 
library. Other people may be able to view 
it, but they carft alter it 

Servers and Net works 
Since DMSes are implicitly composed of 
servers and clients, they naturally run on 
networks. The simplest systems support 
only one network, but the more general 
DMSes can handle distributed collections 
of documents, where several different 
kinds of networks may be involved. 

Networks and multiuser systems have 
built-in tools that can help the DMS main¬ 
tain the security and integrity of data, so 
it’s a good idea to buy a DMS that can 
take advantage of your network's under- 
lying operating system. The administra¬ 
tor also needs a good interface for access¬ 
ing the underlying neiwork resources and 
controls through the DMS's administra¬ 
tion tools. 

Administration 

DMS administration involves more than 
installing tlie software and backing up the 
files. It also means managing access and 
security, maintaining indexes, enforcing 
procedures, and interfacing the DMS to 
other programs for document processing 
and viewing. 

A DMS should also generate reports on 
system usage and status. The administra¬ 
tive tools should be at least as easy to use 
as those of the DMS; DMS administrators 
are not necessarily more technically ad¬ 
vanced than the other users. 
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DOES YOUR DATABASE 



GIVE YOU 


SALES 


REPORTS, INVENTORY AVAILS 


PRICE LISTS 





CATALOGS, 



RATE GUIDE S TABLES/ 7, AND f* SCHEDULES? 
CUSTOMIZED? ON DEMAND? 



Because this is Ventura DataBase Publisher.® 

Without it, your database printouts are just a pile of green- 
bar. Or waiting for a programmer. 

With it, you can extract the information you 
need. Convert it. Format it. And publish it 
with Ventura Publisher,® PageMaker, or —— —, 

Interleaf—all with push-button simplicity.. .all without 
programming. 

Ventura DataBase Publisher gives you the flexibility to 
publish database documents when you want. With only 



the information you want. Any way you want. 

If you need to transform data into information, you need 
Ventura DataBase Publisher. 

Don’t go without. Make database publish- 
/ ing simple, automatic, and push-button 
quick. See your local Ventura dealer, or call 
( 800 ) 822 - 8221 . 

Ventura DataBase Publisher. When it comes to 
database publishing, it doesn't ^GHtlii‘3 
get any easier than this. 


Software Inc, 

A Xerox Company 



15175 Innovation Drive, San Diego, California 92128 * (800) 822-8221 

Ci 1992 by Ventura Software Inc. All rights reserved. 


Ventura DataBase Publisher* and Ventura Publisher* 1 are registered trademarks of Ventura Software Inc., a Xerox Company, XEROX* is a registered trademark of Xerox Corporation. 
AH other product names and trademarks are the properly of their respective owners. 

Circle 178 on Inquiry Cord (RESELLERS: 1 79). 
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PROFILE OF FOUR DOCUMENT MANAGERS 


PC DOCS and SqftSolutions are aimed primarily at managing text files. Key file and l mar a are primarily for handling 
documents as images. 



PC DOCS 4.1 

SoftSolutions for DOS 3-0 

Imara 2.1 

Keyfilel.Oa 

Price 

$295 per 
workstation 

$495 per server 
$295 per workstation 

$2995 per two users 
(includes server software) 

$995; LAN: 

Windows, $1995 
for 5 users; 

OS/2, $4995, unlimited users 

Platform 

DOS 

DOS, Windows, Unix 

OS/2, Windows 

OS/2, Windows 

Key features 

Document control, 
full-text searching, 
version tracking, 
activity log, 

NetWare 

integration, 

WordPerfect interface, 
WAN support 

Document control, 
full-text searching. 
SpeedSearch, 
activity log. 
mass importing of 
documents, 
version tracking, 

WAN support 

Converts documents 
to images, 

E-mail, fax in/out, 

OCR option, 
query by form 
or keyword, iconic interface 

Handies Images 
and text, 

work flow, tax in/out, 
files-and-folders 
metaphor, 
iconic interface 


I k: ms UiJ 

1 -Ubiwt mim - 


ftuivka Juruj; 3il| pi 


fi 

Inthart 

HucuHttnt BJ 

t if rsy. ft r 

jjut.um.3ia 

App 1 i 

Ctiooan art fatten 

VcLu 1 UiFF ■> 
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Uiew Hit List 

Rtictmtly edited Documents 
ftocEirrant Lookup 

Create a, fteu Document 

t Evt.: 

Titled 

Profile New (kicimentE 

Start flpp 1 ir-at icm 

ChaclHn lion/npnts 


Kb 

Select Search Libraries 

Creation Vatu: 


Utilities awi fljjjwiris 

Last Edit Itatf*; 

Ust til it By; 



Keystrokes : 

Security! Full 

Tfjki? Tine: 

ftrcVDB l / Koop: 


Cotinents: 

Status : 


PC DOCS 4.1 

P C DOCS is a text-oriented client-/serv- 
er-based DMS that has DOS clients 
and a NetWare/Btrieve server. Like Soft- 
Solutions for DOS, it uses character‘based 
menus and forms tor document manage¬ 
ment operations* The program is tightly 
coupled with NetWare (using Btrieve as 
its database manager) and WordPerfect, 
intercepting WordPerfect keystrokes and 
letting you invoke PC DOCS from within 
the word processor. 

Menus seldom exceed nine items. They 
can, however, extend three or four levels 
deep. From PC DOCS’s main menu (see 
screen 1), you can search document pro¬ 
files, view hit lists, see recently edited doc¬ 
uments, look up documents, create new 
documents, profile new documents, start 
applications, check in documents, select 
search libraries, and run utilities as well 
as reports. 

The default operation is a profile search. 
It is through the profile-search form that 
you can access the full-text search. The 


Screen 1 : PC 

DOCS presents a 
menu-driven 
interface. From 
this point, you can 
access the 
program's main 
functions, such as 
searching profiles, 
making new 
documents t and 
searching for 
documents * 


search functions let you create combined 
profile and full-text searches, Boolean op¬ 
erations are not limited to the full-text 
search but can be applied in any of the 
profile fields as well. 

With the Search Libraries function, you 
can look in more than one collection of 
documents. You can even have the sepa¬ 
rate libraries on separate servers, as well as 
under separate directories* 

PC DOCS returns from a search with a 
hit list —the list of documents that match 
the criteria you have specified. As you 
scroll through the hit list, the top half of 
your screen pages through a brief summa¬ 
ry of the profile of the document associat¬ 
ed with the current hit-list item* Retrieving 
a document means that you are using an 
external application for viewing or modi¬ 
fying it* 

PC DOCS’s built-in file viewer is 
geared to looking at WordPerfect docu¬ 
ments, but it can also handle many other 
word processing files. Looking at docu¬ 
ments in the file viewer, however, requires 
that you select a document from the list 


and then return to the viewer. This seri¬ 
ously slows down the process of visually 
selecting documents from the hit list* 

Depending on how the administrator 
sets things up, PC DOCS will let you look 
at an image file either by launching the 
application used to generate the image or 
by using a third-party package to view it* 
hi the case of an image file that contains 
prose—a Harvard Graphics presentation, 
for example—you can have PC DOCS 
add the text to the index. 

With PC DOCS, you can interface to 
just about any DOS application. PC DOCS 
merely launches the application with the 
parameters that the supervisor has specified 
in the application installation and mainte¬ 
nance table* 

PC DOCS relies heavily on NetWare 
and its Btrieve engine for maintaining se¬ 
curity, but it also goes further and pro¬ 
vides profile-level security and hidden pro¬ 
files, This DMS controls which users and 
groups can launch which application pro¬ 
grams* 

The program's version-control system 
lets you retrieve any version of a docu¬ 
ment. You can also start a branch version 
from any version* For example, if your 
most recent version is 4, you can still re¬ 
trieve version 3 and use it to create new 
versions: 3a, 3b, and so on* This sort of 
version control is especially useful when 
yoifre working with legal documents, i 
where there may be different versions for 
different jurisdictions* 

PC DOCS also lets you check a docu¬ 
ment out of the system. This essentially 
locks the document so that no one else can 
revise it until you return it. 

For a DMS, PC DOCS’s resource re¬ 
quirements are modest. To run PC DOCS, 
you need a server running NetWare 286 
version 2*15 or 2.2 or NetWare 386 ver¬ 
sion 3.11. You also need about 1.5 MB of 
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"The importance of the program cannot be overlooked „ "Mathema tica is a startlingly good tool. " 

it so fundamentally alters the mechanics of mathematics. “ 

New fork Times 


* Mathematic a has the potential to change the world of 
science at least as much as word processing has 
changed the world of wetting. m 


Momrkt 


Mathematica 


A System for 
Doing Mathematics 
by Computer 


Function: Numerical, symbolic, graphical com¬ 
putation* interactive programming. Integrated 
technical computing environment. 

Numerical Computation: Arbitrary-precision 
arithmetic, complex numbers* special functions 
(hyper geometric, elliptic* etc.)* combinatorial 
imd integer functions. Matrix operations. Toot 
finding* function fitting, Fourier transforms* 
numerical integration, numerical solution of 
differential equations* function minimization* 
linear programming. 


mi]: = 

3*70 

Out M / = 

25031555049932416013155719B6085849 

in 12}:=* 

Ryparg&amatric2Fl [ 7* 5* 4 .1, 3-1] 

Out [2J = 

- 0.00403761 - 0.00295663 1 


Numerical Computation 

Symbolic Computation: Equation solving, 
symbolic integration, differentiation, power 
series, limits. Algebraic operations, polynomial 
expansion, factorization* simplification. Opera¬ 
tions on matrices* tensors, lists, strings, 

Graphics and Sound: 2D, 3D plots of functions, 
data* geometrical objects, Contour* density plots. 
3D rendering with intersecting surfaces, lighting 
models, symbolic descriptions. Combining and 
Labeling graphics. Color PostScript output, 
publication quality graphics* animation (most 
versions) Sampled sound generation from 
functions and lists. 


mil] : = 

Integrate [x/ (a + Exp [x] ) , x] 

Qut [J J* 

E X 

x 2 x Log (1 + a J 

2a a x 

PolyLog [2, )J 


Symbolic Computation 

Programming: High-level, interactive* sym¬ 
bolic system. Full procedural language, func¬ 
tional programming constructs. General 
transformation rule paradigm based on 
pattern matching. 



External Interface: Input from external files, 
programs. Expressions, strings* words, records, 
numbers (in Mathematica or Fortran formal), with 
arbitrary word and record delimiters. Output in 
TeX, C* Fortran, PostScript. System functions, file 
manipulation. External function calls, general 
interprocess communication, and data exchange 
via MsthLink 1 *. 

Notebook Front End (Macintosh* NeXT* 
Microsoft Windows): Based on word pro¬ 
cessor analogy. Notebook interactive documents 
mixing text, graphics, animations* Mathematica 
input* output. On NeXT and Macintosh* front 
ends can be used with kernels on other comput¬ 
ers, and support sound. 

Documentation: Mathematica: A System fur Doing 
Mathematics try Computer, Second Edition* by 
Stephen Wolfram (Addison-Wesley, 1991) avail¬ 
able at bookstores. Additional documentation 
supplied with specific versions. The Mathematica 
Journal published quarterly by Miller Freeman. 
Many other Mathematica boot* also now available. 
Versions Available: Macintosh ■ MS-DOS • 
Microsoft Windows • CONVEX ■ DG AViiON * 
Digital Equipment Corporation VAX/VMS* RISC 
ULTRIX * HP 9000 * HP Apollo • IBM RISC 
Systems/6000 * MIPS * NeXT • Silicon Graphics 
* Sony * Sun -3 and SPARCstations ■ Educa¬ 
tional* volume, reseller* and other discounts 
available * Now shipping Version 2 

la 9 [l] = o 
log(EJ - 1 

iog[x_ yj ;= log[x] * JosrfyJ 
logjTjc_ |,l n__/ :» n lpg[xj 
lo 2 /x (* dmrlvmtlv* *} 

1 m/ r rairortftFtiact leaf leg/ = &xp 
log/ 

S*ri9x(lcg{X_J, (x_, 3, n_)J 

f x~l-}~M/k f {kjl.n}} + 


High-Level Programming 

Implementation: 843 pre-defined Mathematica 
functions (kernel C source 330,000 lines). 
Typical Applications: Research, engineering, 
education* mathematical modeling, publication 
graphics* data analysis* visualization, systems 
analysis* algorithm development. 

Awards: Alar Weft* 1991 * MfcwJoWd* 1990-91 • 
Discover, 1990 * BYTE, 1989 • MacUser t 1989 ■ 
Business Week, 1988 * hi fa War Id, 1988 

Wolfram Research, Inc. 

100 Trade Center Drive, Champaign, IL 61820-7237, USA. 
Information: 217-298-0700. Orders: 800441-MATH. 
Email: info#wri.com. Or visit your local software dealer 

95 1989-92 WOPftam Research, hnc. Mathematica is a ragnsterad trade-mark 
•nd M»tf>L Ififc 15 a trademark W&IFrarti R*3ea*di, Ihc (WafhDmscH^ is riot 
associated whit Math am at ka Inc., Mashamatpca PoBey RasaBJCh, Inq., nr 
MathTech, Inc All othar Orodutt names mBribgrwd arp tnrctaitfr** d their 
producers Prices ana spealications are sublet to change without fcn.ee. 
Graphic <5 pan til a tubule ngightorhoCid oF a six-strand biad generated by 
Mathematica 


For Macintosh information circle 1 87, for IBM/Compatible information circle 1 88, for UNIX information circle T 89 on Inquiry Card. 
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storage space per 1000 documents and 1 
MB of RAM for each 100 MB of server 
disk space* For a workstation, you must 
have at least a 286 with 640 KB of mem¬ 
ory, plus 1 MB of extended or expanded 
memory; you'd most likely want a 386 
with 2 MB of memory and a hard drive. 


PC DOCS doesn't pretend to be a fea¬ 
ture-rich DMS along the lines of those 
designed for mainframes or big Unix sys¬ 
tems {e.g., BRS Software Products' BRS/ 
Search), it is not intended for operations 
where there needs to be sophisticated con¬ 
trol of work flow. Rather, it succeeds ad- 
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Screen 2: A 

SoftSolutions 
profile screen 
gives you the 
who , what, and 
where for every 
document . From 
here , you pick 
options such as 
Searching text , 
launching other 
applications, 
and checking 
documents in 
and out, 


SoftSolutions 
for DOS 3.0 

A database engine is at the core of all 
these DMSes. In the case of SoftSo¬ 
lutions for DOS, the database engine is 
designed for text search aiid retrieval, mak¬ 
ing this DMS well srhlcd for managing 
purely textual documents. Some other sys¬ 
tems are built on standard database en¬ 
gines (e.g., PC DOCS uses Btrieve) that 
may not be as good at handling pure text. 

SoftSolutions for DOS focuses on in¬ 
dexing and search technology. It has a rich 
syntax for wild-card and Boolean search¬ 
es. WiLh one command, lhe program looks 
across profile fields and examines the text 
of every document in the database to find 
a particular word. In contrast, using PC 
DOCS, you would have to specify the 
search fields separately. SoftSolutions' 
indexing and SpcedSearch tools are ex¬ 
ceptional. 

SoftSolutions for DOS is menu- and 
form-driven (see screen 2), Most of the 
Helds in die forms have associated tables 
that you can query. For example, the Doc¬ 
ument Type field in the profile search form 
has an associated table. If you donT know 
which document lypes are available to you, 
the FI key lets you scroll through the table 
and pick a type. When there is no associ¬ 
ated table, there is a help screen. 

This system is customizable. Not only 
can you limit different users to the docu¬ 


ment types they can access, but you can 
also create different menus and query 
screens for different users. For example, a 
customer may be able only lo view the 
documents relating to a project and not be 
able to modify anything; a document li¬ 
brarian may be able to access everything 
and even check documents in and out but 
not be able to change anything; and a doc¬ 
ument editor may be given privileges to 
add, delete, and modify documents in only 
a few document types. The administrator 
defines what users can do and what their 
menus show. 

The administrator can ill so add new doc¬ 
ument types on the fly. SoftSolutions for 
DOS can launch any application or batch 
file based on the information in the docu¬ 
ment profile. You can define any kind of 
document profile as well as different user 
profiles, each with its own menus and 
available resources. 

As you locate documents, you can select 
(he., mark) the ones you want to send to an 
application. As with some other DMSes, 
you can launch the appropriate applica¬ 
tion programs for editing and viewing the 
documents that you have indexed with this 
system. 111 Mark and launch” is the system's 
facility for taking a document oul of ihe 
SoftSolutions archives and bringing it into 
another application, 

SoftSolutions for DOS can operate in 
a heterogeneous network with Unix and 
DOS/NetWare servers, ll even works in 
a WAN, dialing up remote machines and 


mirably as an easy-to-use desktop DMS 
that lets you index, store, and search reams 
of documents. It relies on NetWare and 
plugs into WordPerfect, so if you are al¬ 
ready using those two products, PC DOCS 
will be a natural fit. What it does, it does 
well and in a predictable way. 


checking out documents on remote sites. 
This means that the document base can be 
completely distributed across several net¬ 
works. This is a capability to consider if 
your business has scattered offices that 
need to share information. 

Activity accounting is a strong feature of 
SoftSolutions for DOS, It not only reports 
□n the current document status, archival 
state, and so on, but it also keeps track of 
every time the article is edited, copied, or 
even previewed; which user initiated the 
activity; and when it occurred. There is 
also a built-in work log and accounting 
system that includes a report writer. Each 
document type and operation can have an 
associated fee. This greatly facilitates ac¬ 
counting in law firms. 

As you would expect from the fact that 
its underlying database is designed for full- 
text indexing and searching, SoftSolutions 
for DOS excels at finding documents. The 
program addresses most major issues in 
document management but has a few 
shortcomings. For example, although you 
can pick and choose the layout of the query 
and report screens, you cannot remap the 
keyboard, which WordPerfect strongly in¬ 
fluences. 

While you can define user privileges, 
you cannot define a work flow for a doc¬ 
ument type. You can maintain separate 
versions of a document but only as sepa¬ 
rate, full-size files. If you want to com¬ 
pare versions, you can use a third-party 
program, such as JurisolVs CompareRite. 
You would mark the files you want to 
compare and then launch the document- 
corn pari son application. You can mark up 
to nine files at a time. 

You can configure the menus, but even 
the default menus lack clear organization. 
They are very complex and require loo 
many key presses to do simple operations, 
such as viewing the next document in a 
list. 

The document viewer is not intelligent 
enough to recognize when a document is 
not a piece of text; it simply views all files 
as if they were texlual documents. As with 
PC DOCS, if you want to look at an image 
file, you have to resort to using a third- 
party viewer. 

SoftSolutions has an add-on module, 
the Image Manager, that lets you link a 
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Shown actual 


The only product that combines 
a memory option with program¬ 
mable, algorithmic resp 
all in one compact unit. 

Made in the USA 


Developers Say.*, 
"Hardlock is Networking! Now 
everyone on the Network can 
access my application without 
having the Hard lock on their 
PC. NET Hardiotk's interface 
allows me to easily limit the 
number of simultaneous users 
without having to build this up 
myself. Since NET Hard lock 
contains an algorithmic 
response ASIC, I'm assured 
of the highest level of copy 
protection effectiveness. 
Glenco's software interface 
choices couldn 1 ! have been 
easier to use!" 


Accountants Say,*. 

"NET Hardlock is a welcome 
addition to the Hardlock family 
of revenue protection products. 
Now limiting and expanding the 
simultaneous user portion of the 
license agreement is the easy 
part! Our costs are lowered and 
the end user benefits - it L s a 
perfect solution!" 


End Users Say... 

"NET Hardlock is the easiest 
protection system Tve ever 
used! Once the NET Hardlock 
is plugged in, I don't even know 
it's there. Now the application 
can find the NET Hardlock 
regardless of which PC I'm 
using. We can easily add more 
users to the license without 
shipping Hardlocks back and 
forth. Just knowing the software 
developer is paid for their efforts 
makes me feel confident that the 
next upgrade is coming and my 
investment is secure!" 


Other products in the Hardlock Family: 

Hardlock & Hardlock with Memory (Single User) 
Hardlock DES (Data Security) 

Hardlock SE (Workstations) 


Supporting DOS, Windows, OS/2, Xenix 


ARDLOCX 

The Preferred Protection 
System! 

t-800-562-2543 
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GINEERING INC. 11 


• 


SERVING'THE SOFTWARE INDUSTRY SINCE 197 9 

270 Lexington Drive Buffalo Grove, Illinois 60089-6930 
708/808-0300 Fax: 708/808-0313 


For a distributor in Europe contact Fast Electronic GmbH, Tel: 49-89-538-800-0 Fax: 49-89-539-800-40 
In Korea contact Finecom, Tel: 82-2-690-5811 Fax: 82-2-605-5729 In Brazil contact HT-MACH, Tel: 21-257-0314 Fax: 21-235-6808 
In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 In Peru contact V.t.H.L, Tel: 51-14-440537 Fax: 51-14-475984 

For International information circle 110, For End-User information circle 111 on Inquiry Card. 































CHOOSING ADMS 


Tools for Lassoing 
the Paper Cyclone 

D. BARKER 


T here’s a scene in the film Brazil 9 
set in a dim, information-crazed 
future, where the Robert De Niro 
character is literally engulfed in 
a swirling cyclone of paper. If you've 
had days ai work when you thought 
this was about to happen to you, you 
probably need a document management 
system. 

There are now dozens of products 
that can help you manage images and 
text. They all provide tools for receiv¬ 
ing electronic data, filing it, and then 
finding it pronto. The brief descriptions 
that follow will point you toward the 
product that's right for your situation, 

BASISpius 

Document management for the Fortune 
500, BASISpius (from Information Di¬ 
mensions) can be simplistically de¬ 
scribed as a comprehensive set of tools 
for searching and retrieving compound 
documents in a relational database. 
Documents can consist of mixed ob¬ 
jects — text, graphics, alphanumeric 
characters, sound, and video—and can 
come from almost any application or 
device. Documents can be huge: up to 
8000 sections, each holding 128 mil¬ 
lion characters. The system is noted for 
its advanced search-and-retrieval func¬ 
tions, including concept, proximity, and 
“sounds like” searches. 

BASISpius is not the sort of thing 
you throw together over the weekend 
(the manuals stack 3 feet high). The 
system runs on IBM mainframes, DEC 
VAXes, and Unix machines, such as 
Sun Microsystems 1 Sparc stations, the 
HP 9000, the Bull HN series, and 
Unisys 6000. Front ends for searching 
and viewing are available for ASCII 
and EBCDIC terminals and for PCs 
running Windows. Prices range from 
$2500 to $179,000, According to a 
Datapro report, even users who criti¬ 
cize parts of BASISpius remain im¬ 
pressed by what it can do. 


BRS/Search 

A system from BRS Software Prod¬ 
ucts, a company specializing in on-line 
research databases, BRS/Search excels 
at the fast finding of needles in hay¬ 
stacks. It is used by businesses that gen¬ 
erate tons of text, including newspaper 
publishers, law firms, and government 
agencies. No matter how big the 
database, BRS/Search can retrieve doc¬ 
uments in 5 to 10 seconds, according to 
the company; 

The software does full positional in¬ 
dexing whenever a document is loaded 
into the system (i.e., it indexes each 
word in terms of its location within a 
sentence). You can search for words, 
phrases, or concepts, BRS/Search can 
handle just about any type of document, 
from common word processor files to 
compound documents. Security func¬ 
tions let the administrator hide not only 
documents but specific words as well. 

Although BRS/Search lacks imag¬ 
ing functions, you can link it to an im¬ 
age management system. An API lets 
you integrate BRS/SearclYs retrieval 
engine with other applications, BRS/ 
Search runs under major operating sys¬ 
tems, from MVS and VM to VMS and 
most variants of Unix, as well as DOS 
and NetWare. The company recently 
announced a Windows front end for 
searching and viewing documents. 
Prices start at $2500. 

Desktop Document Manager 

A combination of Windows-based soft¬ 
ware and a controller card. Desktop 
Document Manager (from Alacrity 
Systems) is designed to process docu¬ 
ments that come in via scanner or fax. 
There am applications for scanning doc¬ 
uments into files, receiving and sending 
faxes, and compressing and decom¬ 
pressing images. 

The software is iconic. For example, 
you drag files to a file-to-fax icon or 
click on a scan-to-file icon. The hard¬ 


ware component is a card that holds a 
Texas Instruments 34010 (50-MHz) 
graphics processor, which Alacrity Sys¬ 
tems says speeds up priming lime and 
raises print resolution to 600 by 300 
dots per inch. Alacrity estimates that 
as many as 500 document images can 
be compressed into 10 MB of hard disk 
space, milking this system a good so¬ 
lution if storage resources aren't plen¬ 
tiful, The price is $1995. 

Document Administrator 

Interpreter's Document Administrator 
falls into the same basic category as 
PC DOCS and Soft Solutions. This 
DOS-based program indexes and 
archives text, tracks revisions, prevents 
simultaneous editing, and lets you 
search for document profiles or partic- 
ular words, or use wild cards and 
Boolean operators. Profile cards, which 
provide information on every document 
entered imo the system, are extensive 
(providing up to 38 fields) and very 
flexible; the administrator can set them 
up to fit any situation (i.e,, design it so 
that some fields have to be filled in). 
You can work within your regular ap¬ 
plications and then send only the files 
you want to the document manager. 

Document Administrator currently 
lacks the handsome interface of more 
graphical products, but its menus are 
straightforward, it works with NetWare, 
Vines, Etherlink, and other DOS-based 
LANs. It costs $2495 For up to 10 users. 

FilePower 

You can tailor Optika's modular Imag¬ 
ing system, based on Windows, to fit 
your situation, whether it is one user 
or 500. Software modules include Im- 
ageFiier — for scanning, indexing, stor¬ 
ing, and retrieving image documents; 
DataFiler—for doing those same tilings 
to text rather than images; ImageFind- 
er—a network package for retrieving 
and priming documents; software for 
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managing various optical disks; Fax- 
Server—lor sending and receiving fax¬ 
es; Trans Act—for pulling data from 
mainframes, minicomputers, and other 
PCs; communications software that al¬ 
lows remote access; and ImageEngine 
Development Kit—for customizing the 
system, integrating it with other appli¬ 
cations, and linking it to external data¬ 
bases. 

The system works with major LANs, 
Prices run from $7500 to $100,000, 
Kenwood USA, a big audio company, 
is using a FilePow r er system to process 
and store warranty claims and invoices, 
replacing microfiche with optical disks, 

ImageFast 

A Windows-based imaging system with 
work-flow and text-indexing modules, 
ImageFast (from Benson Computer Re¬ 
search) uses the folders-in-file-cabinets 
metaphor. As with Keyfile, you can 
drag a file onto an icon to initiate ac¬ 
tions such as sending a fax. Although it 
is image-oriented, the program has fea¬ 
tures for handling text, including an 
OCR (optical character recognition) 
module that can extract text from an 
image and save it as an ASCII file or 
How it into specified fields of a form 
(extracted text can he automatically in¬ 
dexed). Usen* can set up data and query 
forms. An API allows developers to 
plug in their own modules or integrate 
the system with other applications. 

For businesses that use lots of forms 
or faxes that need to be stored and 
quickly retrieved, ImageFast could be 
an excellent solution. A five-user LAN 
(NetBIOS) version starts at $9500; 
OCR, text, and work-How modules are 
$650, $500, and $750, respectively, 

Imagic 

An image management system that runs 
under Windows, Imagic receives 
scanned and faxed pages and files them 
m an ISAM (indexed sequential-ac¬ 
cess method) database. The Westbrook 
Technologies' system is designed tor 
people who work with images, whether 
they are drawings or forms, rather than 
for people w ho handle lots of text; how¬ 
ever, the software can store and index 
any user-selected text on a page. 

The program accepts TIFF and PCX 
files but converts them to its own pro¬ 
prietary format. Westbrook emphasizes 


that its approach allows you to use 
hardware you've probably already got 
installed. For workgroups, Westbrook's 
imagicLAN lets multiple users simul¬ 
taneously access images on a server. It 
works with popular PC LANs, Imagic 
is $895; the LAN version is $1895 per 
server, with unlimited users. 

KIPP 

The KIPP (Kofax Image Processing 
Platform) family of PC products turns 
paper into digital documents and stores 
them in a library. There's software and 
hardware to control the scanning and 
storing of documents, software for 
printing or faxing documents, and soft¬ 
ware for retrieving images across a 
network. For faster retrieval, decom¬ 
pression, and display, Kofax offers 
hardw'ure engines (AT or Micro Chan¬ 
nel boards). 

KIPP also includes a display con¬ 
troller geared toward handling images, 
a document display system, and soft- 
w r are for quick printing under Windows 
(if you must have paper). The KIPP 
Developer s Toolkit, available for DOS, 
Windows, OS/2, and Unix, lets you cre¬ 
ate applications that tie into Kofax soft¬ 
ware and hardware. KIPP is support¬ 
ed by a number of image management 
systems, including Keyfile. Imara, 
Imagic, and FilcPower. Prices for the 
scanning/printing board start at $2400; 
display boards start at $1000. 

MARS 

Micro Dynamics' MARS (Multiuser 
Archival and Retrieval System) is a rar¬ 
ity: a heavy-duty document-imaging 
solution that's based on the Macintosh. 
Built on a client/server model, MARS 
converts scanned pages into image files 
and then stores them on optical devices. 

The company also has a text search- 
and-retrieval program called FreeForm, 
which will hunt for words on every 
Mac on the network; Micro Dynamics 
claims that FrecForm will find every 
occurrence of a word within 500,000 
pages of text in 5 seconds. An API 
called MARS Shuttle offers tools for 
customizing the system and integrat¬ 
ing it with odier applications. MARS 
sites include paper-laden companies 
such as Motorola. McDonnell Douglas 
Missile Systems, and the legal depart¬ 
ment of Ernst & Young. The single- 


user setup, which includes a Mac 
Quadra, a printer, a scanner, and the 
software, is $30,000.The network ver¬ 
sion starts at $70,000. 

NCR DMS 

This is very serious document man¬ 
agement. NCR describes its DMS as 
"a general-purpose imaging system” 
geared toward businesses with a high 
volume of paper transactions (e.g., 
claims, applications, records, and or¬ 
ders). It provides data-entry, storage, 
search-and-retrieval. work-flow au¬ 
tomation, and relational database func¬ 
tions. NCR recently added a module 
that recognizes handwritten numbers, 
DMS can use AT&T's Interspan frame- 
relay technology to allow access to im¬ 
ages across a WAN; thus, NCR's of¬ 
fice in Munich can view' files on the 
server in the New York headquarters. 

DMS runs on NCR's System 3000 
multiprocessor computers. Prices start 
at about $800,000 for a setup that in¬ 
cludes a server, 20 workstations, scan¬ 
ners, optical storage devices, and laser 
printers. 

Team Document Library 

Aimed at departments that need to share 
a collection of compound documents, 
DEC's Team Document Library can 
be accessed by users of Windows-based 
PCs and Macs across a DEC Patliworks 
LAN. The system is based on Infor¬ 
mation Dimensions' BASISpIus, pow¬ 
erful search-and-retrieval software built 
on a relational database. The system 
offers check-in/check-out control and a 
good set of search tools. Documents 
can come in from almost any source. 
Users can work with their regular word 
processor and other applications. 

The system runs on a Micro VAX 
3100; client machines need to be at 
least 386s or Mac IIs. Prices for the 
Windows version start at $59,950 for 
20 users. Prices for the Mac version 
were not set at press time. The latest 
piece in DEC's Document Factory of¬ 
ferings, Team Document Library re¬ 
flects the company's strides in inte¬ 
grating heterogeneous systems over a 
network. 


D. Barker is a BYTE Lab editor spe¬ 
cializing in software applications. You 
can reach him on BIX as “dbarker ." 
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graphic to a text file. If you call up a doc¬ 
ument associated with an image, the pro¬ 
gram lets you know the image file is out 
there and tells you where it is. 

Overall, the performance of SoftSolu- 


tions for DOS is good, and it’s flexible 
enough to fit many businesses, but the user 
interface is far from intuitive. A Windows 
version is about to be released, but basi¬ 
cally it just replaces the character-based 


menus and forms with Windows-style ver¬ 
sions. SoftSolutions for DOS's underly¬ 
ing engine is excellent; what the program 
needs is an intuitive interface more like 
that of Key file. 


Screen 3: The 

main Key file 
window presents 
you with a drag- 
and-drop 
environment. 
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Screen 4: Key file ^ 
Search form (left) 
uses afill-in-the- 
blanks approach 
and yields the 
search results in 
an adjoining 
window , 



mm 


| □hjrcl Services £rinl 

Window He[p 



i 

Report 

i 

Fa» Covet Shest 


SB! 

FfeRoom 


$ 

Teofiw 

m 

ED 

Al*rt List 


w 

tint) 

1*^ 

R^nond Coto 






Keyfile 1.0a 

A client/server application based on 
Windows, Keyfile can handle images 
and text. The program recognizes three 
page types: ASCII, TIFF, and "container 
pages." Container pages consist of data 
generated with another application ( Word 
for Windows, for example). The data is 
kept on the Keyfile document server; when 
a user wants to view or edit that data, it's 
passed back to the application used to cre¬ 
ate it. The program lets you mail, store, 
and archive any type of file. The system ar¬ 
chitecture permits file viewers to be added, 
and the company says that it is working 
on new viewers for the most popular pro¬ 
gram formats. 

At its simplest, the Keyfile environment 
consists of a single document server con¬ 
nected to multiple network clients. Al¬ 
though you can run a client and a server on 
the same computer, the server software is 


usually placed on a dedicated machine. In 
our test setup, we ran Keyfile on a pair of 
Dell 486D/25 machines using NetBIOS 
to communicate over NetWare. Our Net¬ 
Ware server was a Compaq Sysiempro. 
The program requires a Windows-capa¬ 
ble PC with at least 3 MB of RAM; the 
server has to be a Windows or OS/2 ma¬ 
chine with at least 4 MB of RAM. 

You provide system services, such as 
printing, scanning, and OCR (optical char¬ 
acter recognition), by adding specialized 
servers. The servers can reside on the cen¬ 
tral server machine, or you can install them 
on individual computers. The company 
recommends that you place compute-in- 
tensive services, such as the Cal era OCR 
engine, on dedicated computers to ensure 
the most rapid throughput. However, if 
cost is an overriding consideration, you 
can place as many servers as you need on 
a single computer; you just have to be pre¬ 
pared to accept slower performance. 


The main Keyfile window (see screen 3) 
presents you with a drag-and-drop envi¬ 
ronment. For example, dragging a docu¬ 
ment icon from the upper left corner of 
the screen onto the Out Basket icon auto¬ 
matically brings up the outgoing mail form. 
(A container page cannot be printed or 
faxed by dropping the document icon on 
the print or fax icon,) Likewise, dragging 
a document onto the File Room icon files 
the document away for future reference. 
The Application tool lets you place icons 
in your work area that you can then click 
on to launch DOS and Windows programs 
(or you can drag a document onto an icon 
lo launch an application). 

Original documents can come from 
many sources. They can be imported from 
existing files, scanned through an inte¬ 
grated scanner server, or received via a 
fax server. 

Once a document is added to Keyfile, 
you can annotate it with text* graphics, and 
dictation (using a card like Creative Labs' 
Sound Blaster). Each annotation, which 
appears as an icon, is tagged with the name 
of the user who created it. Annotations can 
be hidden and viewed on a user-by-user 
basis. OCR data extracted from lhe image 
also appears as an annotated icon. 

A Keyfile document has an associated 
profile that contains the title, creator, cre¬ 
ation date, file type, and description. The 
profile also contains two sets of keywords. 
You enter one set of keywords when pro¬ 
filing the document. Keyfile extracts the 
other set from the text of the document (if 
it is ASCII text) or from the attached OCR 
data. Keyfile does not let the administrator 
predefine a set of words for the document 
type, description, and keyword list, so 
users can enter any information they 
choose in these fields. Unfortunately, this 
opens the way for the entry of misspelled 
or unique words. 

Document retrieval is simple: Keyfile 
presents a simple search form, as shown in 
screen 4; you fill in the form with the ap¬ 
propriate information and press the search 
button. You can refine the results further 
through additional searches. You can also 
undo the result of your last search opera¬ 
tion if you find that the results are too lim¬ 
ited. A Browse option lets you scan 
through the document profiles sorted by 
title, lype, creator, or date. Within the 
search window, you can see a list of any 
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SOMEONE WILL BE 
PRICE DIS ORIENTED 


It’s inevitable. Faced with the superior quality and moderate 
prices of our monitors, someone will be disoriented. And to 
obtain the same results, they are going to discover that many 
things are necessary • high specialization and large scale 
ably " 


productivity, assembly line automation, fully independent 
ability to construct each individual component. But 
industrial efficiency is not enough. Production must 
undergo severe quality control and the 
toughest of all tests: «Bum-in under 
extreme conditions*, to 
which all of our monitors 
are constantly subjected. 


All this in full respect for European community regulations 
on standards for safety and electromagnetic emissions. 
Lastly, they will have to take into account Italian design and 
a complete range of monitors offering models of long-term 
stability. And a sales organization which is always ready to 
fulfil any request, as regards both delivery of products and 
technical assistance. So our competitors’ dismay is not 
surprising and their disorientation is fully justified, 
although we ourselves are sure of 
achieving even 
better results 
the future. 
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keywords you’ve entered. After you se¬ 
lect any of these keywords. Key file puis 
them into the search window and runs the 
search. 

You can have any number of filing areas 
active in your Keyfile work area. You can 
select a single file cabinet or all 11 le cabi¬ 
nets to search through, If you wanted to 
“find everything we’ve ever done with the 
Bilbo Baggins Travel Agency/’ you would 
go into the File Room menu and tell the 
program to search through all the cabinets. 

The isolated computer is becoming a 
rarity in today’s office. Most likely* your 
computer and your work need to be coor¬ 
dinated with many other people. Keyfile 
provides several basic communications 
options. Documents can be sent and re¬ 
ceived via fax, internal Keyfile mail, stan¬ 
dard Windows E-mail servers, MHS Com¬ 
munication Server, and even printed and 
shipped via the U.S. Postal Service. 

Of course, it is easy to lose track of doc¬ 
uments as they move around and are 
shipped from person to person. The Job- 


Maker tool can help keep track of the 
progress of of documents by creating 
work-flow Jobs. Each Job consists of a se¬ 
ries of steps detailing who should be sent 
a specific document or set of documents. 
Jobs can automatically distribute docu¬ 
ments to mailing lists and then wait for re¬ 
sponses. If responses are not received with¬ 
in a defined period of days, you receive a 
notice that the step is not completed. In 
fact. Jobs can notify everyone involved in 
a project that the step was not completed. 

Keyfile is best at tracking and filing stat¬ 
ic documents, not documents that fre¬ 
quently change. Keyfile does not auto¬ 
matically maintain different versions of a 
file. If files change, you must keep differ¬ 
ent versions as distinct documents. Keyfile 
is, however, prepared to manage large 
amounts of data. It supports several popu¬ 
lar jukeboxes, as well as single-sided 
WORM drives. 

One important aspect of Keyfile is the 
Koala (Keyfile Open Access Layer) inter¬ 
face. Koala is a scripting language Lliat 
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Screen 5: Imara *s 
desktop depicts 
documents and 
activities as icons. 
The icons along 
the bottom of the 
screen represent 
methods for 
adding and 
transmitting 
documents to and 
from the system 
In the foreground 
is a preview of a 
page to he used as 
a fax cover sheet . 


Imara 2.1 

I mar a from Imara Research is a 
client/server application based on a SQL 
(Structured Query Language) database. 
The client versions we evaluated ran on 
OS/2 Presentation Manager and Windows 
3,1. The Imara environment consists of a 
SQL Server that maintains document- 
tracking information. The actual docu¬ 
ments are not stored in the Imara system 
but are kepi on network drives accessible 
to users through remote log-in. Index in¬ 
formation is stored in the SQL database. In 
our test setup, we placed the Imara SQL 
Server and document-storage directories 
on an AcerFramc 300QMP; the Windows 
3.1 client was on a Dell 4B6D/25. The 


Windows and OS/2 PM interfaces are sim¬ 
ilar. 

To use Imara, you need an OS/2-com¬ 
patible network, a SQL database server 
(Microsoft SQL Server, IBM Database 
Manager, or Oracle Server), and Windows 
workstations (386s or 486s) with at least 6 
MB of RAM (8 MB on the server). You 
also need a scanner and probably some 
optical storage. 

Screen 5 shows a typical Imara desk¬ 
top. The icons along the bottom of the 
screen represent the various methods 
through which documents can be added 
to and transmitted from the system: fax, 
optical scanner, Imara E-maiL primer, and 
file import and export. The hash can holds 
documents for discarding that haven't yet 


you can use locally from the Keyfile en¬ 
vironment or externally through DDE. Al¬ 
though the ability to construct scripts is 
important, the ability to control and be 
controlled by other applications is central 
to Keyfile. 

Keyfile is sold only through indepen¬ 
dent resellers, who typically use it to build 
customized file management systems. Al¬ 
though many customized environments 
are constructed totally within Keyfile, the 
ability to rapidly construct a Visual Basic 
front end to the Keyfile engine lets ven¬ 
dors quickly design and deliver customized 
vertical applications. 

Keyfile is still a young product in need 
of maturity, but its user interface is simply 
the best of any document management 
package we’ve seen. We like its style of 
electronic office, with its use of folders, 
cabinets, and other intuitive elements. The 
program needs support for more document 
types and better searching tools to com¬ 
pete with strong search-and-file engines 
like SoftSolulions for DOS and PC DOCS. 


been wiped from the system. (You can 
hide all these icons from view when you’re 
not using them.) The desktop presents a 
drag-and-drop interface. You can move 
documents, in Mac style, by dragging them 
from folder to folder. You mail or discard 
documents by dragging them to the ap¬ 
propriate icon. 

This drag-and-drop ability, while useful, 
is problematic. Contrary to what you ex¬ 
pect with this sort of interface, you can¬ 
not drag and drop documents that are dis¬ 
played as icons on the desktop. In our 
opinion, this is a serious bug. Since you 
see a nice interface with icons and the doc¬ 
umentation states that you can drop docu¬ 
ments on icons to mail or prim them, you 
simply assume that this process is possible 
from the desktop. You can drag a docu¬ 
ment to the fax icon, but once a document 
is left on the desktop as an icon, you can't. 
The first time we encountered this prob¬ 
lem, wc spent half an hour trying to de¬ 
termine what we had broken. Tt took a call 
to Imara’s technical-support group to learn 
that we hadn’t broken anything. 

Imara arranges documents into a rather 
rigid hierarchical stincture. At the highest 
level are servers. Each server may contain 
multiple sets. Sets contain categories, 
which in turn hold folders. Documents are 
stored in folders. This hierarchy cannot be 
circumvented. You must place documents 
in folders; you cannot store them directly 
in a category. This means that you must 
dig down through four layers before find¬ 
ing documents. Although you can prevent 
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NEWCOMPEX 
ENEHJ/16 COMBO. 
OUKONNECT5 
EVERYTHING EISL 



Only the new ENET-U/16 Combo 
lets you connect Novell, WD/SMC or 
Compex software environments. And 
with its multiple cabling capabilities, 
you can easily move workstations from 
one cabling system to another If you’re 
a distributor or dealer, you win too, 
because you can stock fewer cards and 
still meet just about any customer 
requirement. Best of all, you get all of 


ENET-U/16 Combo’s features at the 
cost of a coax-only adapter. 

The ENET-U/16 Combo is one of 
Compex’s hard working family of 
flexible, compatible Ethernet products. 
Thanks to our lean, agile organization, 
we’re usually first with the newest chip 
sets and the latest technology. That’s 
why you can always count on Compex 
to out-connect anything else. 


Novell NE10GQ and 
NE2000 
Western Digital/SMC 
WDPLU3 
Compex 
E NET 


16K dual-port 
RAM buffer 


10 Basel 


Novell tested and 
approved 


10 BaseS 

(Thick 

Ethernet} 


5-year warranty 


10 Base 2 

(Thin 

Ethernet) 


Find out more! 
(714) 630-7302 
Fax {714)630-6521 


Link integrity 
LED 


NetWare, OS/2, 
NetBIOS, NDiS 
drivers available 


Remote boot PROM 
socket (8-64k) 


Compex's own 
powerful universal 
Ethernet chip 


High IRQ's 


Diagnostic LED 


National Semi 83902, the 
hottest Ethernet chipset 


Conforms to IEEE 802.3 
and Ethernet standards 


4 % 

COMPEX 


Out-connecting the rest 

G Ccijnpii, Jnc Cgiiipci $ * repibenri ir>4s*nwk ofCwnpen, [nc 

All nrtw-truVTrarlri cnpynphci, arLmjw kdiffd 


Circle 335 on Inquiry Cord (RESELLERS: 336). 









EIS A « Local Bus:A t j , a ^ 
Slfew'Level of PerformaidH 

■ w 

Ail,: THE EISA PIONEER SINCE APRIU1990 


An ordinary computer company can be many things, bui at AIK, we believe thai to be the leader, we have to be first, fast, and should constantly offer a new degree of performance. 
AIR was one of the first with an EISA mainboard as early as April 1990, when others were still wondering what it stood for. Today, we offer you the latest in EISA technology. 
The AIR 486 EO-33/50 is an EISA baby-sized Mainboard that’s small in size but max on features and expansion options, and supports one Local Bus slot. Our AIR SCSI El is 
a 32-bil intelligent SCSI host adaptor that confirms to the SCSMJ protocol, with a lOMfife data transfer rate, and a l6Mb/s (33 Mb/s in burst mode) bus transfer rare. Our EISA 
Ethernet cards conf irms to the NE320Q architecture for excellent performance / cost ratio due to a high-performance system architecture and a dual-chip solution, making 


it ideal for workstation and file server applications Our A v lew 1L & 2L VGA cards utilizes our Mainboard's 32-bit Local Bub VGA that enhances ihe performance of the reguii 
displays from the standard I/O bus for a new level of video performance. 


The AIR name is now recognized the world over for advanced products that carry with its quality and reliability Our boards are the workhorses behind many leading international 
PC brands. Not many can claim to a reputation that has been recognized by the Industry's most respected publications: BYTE & PC Magazine, 1 c^n /a - 

New products release: IB / rQII Y 

1. Local Bus full series 2. Industrial 486 ISA CPU card series. 3, Full series EISA with Locus Bus. 16 2] November 1992 

^ ’ support Local Bus * Las Vegas, Nevada, U S.A 

Ail 


SAND Convention 


Manufacturer & Exporter 
UNITED HITECH CORPORATION 

7F-1, No. 1 Wuchuan 1 Rd, 

Hsinchung City, Taipehhsien, Taiwan, ROC. 


Distributors 

SINGAPORE: 

WEALSOFT COMPUTER SERVICES PTE, LTD, 

Tel: (65) £968298 Fax: (65) 2972218 


GERMANY: 

STUTTGART: 

NP COMPUTER SYSTEME GmbH 

Tal; (49) 0711-629010 Fax: (49) 0711-6210030 


#$2894 

FINLAND 

MICRODATA OY 

let: 358-04562211 
Fax: 3504J-4562O2D 


Tel: 866-2-299-3125/30 Fax: 886-2-299-3210 


In ihe U.S., please contact 

ADVANCED INTEGRATION RESEARCH. INC. INDONESIA'. 

2108 DEL FRANCO STREET SAN JOSE, CA 95131 P-T. BHINNEKA DATA PROSES 

Tel: (4081 428-0800 Fax (406) 428-0950 Tel: (621 0214899835 Fax: (62) 021-6399061 


UK,: 

GETIN 

Tel: (44) 0923-233737/239705 
Fax: (44) 0923-250139 


SPAIN BARCELONA: 

BX SiSTEMES 

Tel: (34) 93-5120208 
Fax. (34) 93-5820209 


All UranA nsmps nnft Tra fWi,h rta Sv-lnni? fn thf-ir jpuisreswr comnanieR 
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THE UNIQUE SOUND CARD IS 
COMPATIBLE WITH 4 SOUND & 
MULTIMEDIA PC STANDARD* 

AND BUILT-IN STEREO SURROUND 
EFFECT IN THE WORLD. 


(UART)MIDI,GS/MT-32 INSTRUMENTS, 
SOUND BLASTER,MULTIIV 


MRU-40 1 

■MULTIMEDIA PC AND 
ADLIB SOUND CARDS COMPATIBLE! 


■ MULTIMEDIA SOUND CARD- Ver 2,5 

1. COMPATIBLE WITH ALL SOUND BLASTER'S SOFTWARES 

2. COMPATIBLE WITH MPU-401 0JAKT MODE) & GS/MT- 

32 INSTRUMENTS 

.BUILT-IK HIDE INTERFACE OF MPU-401 (CART MODE) 

4 SOUND BLASTER MIDI COMPATIBLE 
.BUNDLE SIMULATE SQFTMARE OF GS/MT-32 INSTRUMENTS 
.SUPPORTED ALL MIDI SOFTWARES OF MPU-401 (HAST MODE) 
COMPATIBLE 

.SUPPORTED ALL SOUND GAME SOFTWARES OF GS/MT-32 
INSTRUMENTS COMPATIBLE 

.SUPPORTED TEE MICROSOFT I ENDOWS 3.1 A MULTIMEDIA 
EXTENSIONS 1.0 
.OPTIONAL MIDI CABLE 

3. SAMPLING RATE 

.iNPUT : 1KHZ-20.BXIZ/8 BITS PCM 
.OUTPUT : 1KHZ-48KHZ/8 BITS PCM 
.TO SET COMPRESSION & DECGHRESSIDN IN HARDWARE 
COMPRESSION RATE - 4:1,3:1,2:1 

4. VOICE OUTPUT 

.PHONE OUT : CONNECT WITH STEREO EAR PHONE OR 
NON-AMPLIFIER SPEAKER. 

.LINE OUT i CONNECT WITH AUDIO POWER AMPLIFIER 
NQN-SINGAL NOISE A DISTORTION. 

.OUTPUT POWER AMPLIFIER:41 

5. VOICE INPUT 

.LINE IN : ALLOW TO BE DIRECTLY RECORD INTO COMPUTER 
FROM WALKMAN. CD-ROM DRIVE OR AUDIO MACHI¬ 
NE THROUGH RECORDING WIRE OR MICROPHONE 
JACK (WITH MONITOR FUNCTION WHEN YOU ARE 
RECORDING) 

6. FM IC CHIPS 

.YAMAHA 3812/3014 FM SYNTHESIZER 1C CHIPS 
.FULLY COMPATIBLE WITH ADLIB SOUND CARD 
.11 SOUND CHANNELS (6 MELODY CHANNELS A 5 PERCUSSION 
CHANNELS OR 9 MELODY CHANNELS) 

7. MIXER EFFECTS 

.BUILT-IN MIXER EFFECT CIRCUIT 
MIX FM, DIGITIZES VOICE , LINE-IN 4 CD-ROM 

8. IRQ'DMA & I/O SELECTABLE 
.IRQ- 2,5 OR 7 SELECTABLE 
.DMA - 1 OR 3 SELECTABLE 
.1/0 - 220 OR 240 SELECTABLE 

9. MULTI-FUNCTION ADAPTOR 

.BUILT-IN MIDI OR GAME, LINE IN/OBT (LftR),PHONE OUT 
ADAPTOR AND VOLUME CONTROLLER 
.BUILT-IN PC SPEAKER JUMPER 

10. CD-ROM ; 

.BUILT-IN CD-ROM AUDIO SIGNAL JUMPER 

.MIX WITH FM & VOICE 

.CAN BE FOR BACKGROUND MUSIC 

.CD-ROM INTERFACE CARD OPTIONAL (AT BUS OR SCSI) 

n. game i/o port 

.BUILT-IN STANDARD CAME I/O INTERFACE A ADAPTOR 
.SUPPORTED ALL IBM COMPATIBLE JOYSTICKS 

" ALL TRADE NAMES AND MARKS ARE REGISTERED 
TRADEMARDS OF RESPECTIVE COMPANIES. 


■ MULTIMEDIA STEREO SURROUND CARD- Pro H - III 

1. COMPATIBLE WITH MULTIMEDIA PC SOFTWARES 

2. FULLY COMPATIBLE WITH SOUND BLASTER'S 
softwares 

3. COMPATIBLE WITH MFU4G1 (UART MODE) & 

GS/MT-32 INSTRUMENT 

.BUILT-IN MIDI INTERFACE OF MPU-401 (UART MODE) A 
SOUND BLASTER MIDI COMPATIBLE 
.BUNDLE SIMULATE SOFTWARE OF GS/MT-32 INSTRUMENTS 
.SUPPORTED ALL MIDI SOFTWARES OF MPU-401 (UART MODE) 
COMPATIBLE 

.SUPPORTED ALL SOUND GAME SOFTWARES OF GS/MT-32 
INSTRUMENTS COMPATIBLE 

.SUPPORTED THE MICROSOFT WINDOWS 3.1 4 MULTIMEDIA 
EXTENSIONS 1.0 

4. SURROUND EFFECT 

.BUILT-IN YAMAHA 7128 SURROUND IC CHIP AND CIRCUIT 
.STEREO SURROUND EFFECT 

5. SAMPLING RATE 

.INPUT: 1KHZ-24.OXDZ(STEREO)/8 BITS PCM (PRO II) 

1KBZ-44.lXBZ(STERE0)/8 BETS PCM (PRO III) 

.OUTPUT:INEZ-24.0KHZ(R4L STEREO)/8 BITE PCM (PRO 11} 
IKIZ-48.0KNZ (MONGJ/B BITS PCM (PRO El) 

1KHZ-48.0KNZ (STEKEOJ/8 BITS PCM (PRO III) 

.TO SET COMPRESSION 4 DECOMPRESSION IN HARDWARE 
COMPRESSION RATE -4:1 ,3:142:1 

6. CD-ROM INTERFACE 

.BUILT-IN ATBUSCD-ROM INTERFACE (DRIVER- MODEL: 

CS-521-B) OR (CR-522)(PRO II) 

.BUILT-IN SCSI CD-ROM INTERFACE (PROII I) 

7. VOICE OUTPUT 

.LIKE OUT : DIRECTLY OUTFUT TO AUDIO POWER AMPLIFIER, 
NGN-SENGNAL NOISE 4 DISTORTION. 

B. VOICE INPUT 

MIC IN : IMPEDANCE 6000, 3.5MM INPUT JACK 
.LINE IN : ALLOW TO BE DIRECTLY RECORD INTO COMPUTER 
FROM WALKMAN, CD-ROM DRIVE OR AUDIO MACHINE 
(WITH MONITOR FUNCTION WHEN YOU ARE RECORDING) 

9. FM IC OOPS 

.YAMAHA STEREO 262/512 FM SYNTHESIZER IC CHIPS 
.FULLY COMPATIBLE WITH ADLIB SOUND CARD 
.22 SOUND CHAN NELS 

10. MIXER EFFECTS 

.BUILT-IN MIXER EFFECT CIRCUIT 
.MIX FM, DIGITIZED VOICE, CD-ROM, NATURE VOICE 
(MIC-IN) AND LINE-IN ... ECT 

11. IRQ 1 DMA & I/O SELECTABLE 
.IRQ - 2,5 OR 7 SELECTABLE 
.DMA - 1 OR 3 SELECTABLE 
.1/0 -220 OR 240 SELECTBLE 

12. MULTIMEDIA FUNCTION BOX (OPTIONAL) 

.POWERFUL DESIGN 4 EASY FOR USING 

.BUILT-IN MIDI IK/OUT, LINE IN/OUT (L4R),MEC IN/YR 
CONTROL 4 PHONE OUT ADAPTOR AND VOLUME CONTROLLER 
.BUILT-IN 20W AMPLIFIER 4 Hi-FI STEREO SPEAKER 
.BUILT-IN HI-FI AM/FM AUDIO 

13. GAME I/O PORT 

.BUILT-IN STANDARD CAME I/O INTERFACE 4 ADAPTOR 
.SUPPORTED ALL IBM COMPATIBLE JQYTICXS 


TOPTEK MICRO COMPUTER INC. 


Head Office & Factor 


TOPTEiC Micro Computer Inc. 

5F, No. 11, Lane 163, Sbing-Ti HD 
Panchiao City, Taiwai, R.Q.C. 

TEL : 886-2-964-7096 
PAX : 886-2-961-9586 
B3S : 886-2-964-7081 


Office & Service 


TOPTEK Computer(U.S,A.) Lnc 
2000 WyaLL Drive, Suite 2 
Santa Clara, CA 95054, U.S.A 
TEL : (408) 727-4500 
FAX : (408) 727-4586 


SUC A PORE Office 


STE intejiflticmal(Siugapore) Pte Ltd 
211 Henderson Road #03^03, 
Singapore 0315 
TEL : (65) 274-8448 
FAX : (65) 274-7226 


Circle 381 on Inauirv Card, 








Nat’l Orders (800) 544-8302 
CiOmpUtpaVe Int >i Orders (602)437-8208 

mail order experience since 1985 Info (602) 437-8298 FAX (602) 437-8988 


1 PRESENTATION 1 

1 MONITORS 

I Mitsubishi 33 1 '. 

3495 ■ 

1 Mitsubishi 37" , 

5375 ■ 

MONITORS/ 1 

1 TERMINALS 1 

| Adds,, 

. Call ■ 

lAmaazmg CM 8428SX 309] 

Amdek 738N 

389 

Arche. 

Call 

CTX Super VGA . 

317 

CTX 5468 NS . 

350! 

Goldstar 1460+ .., 

. 309 

Goldstar 1620+ 

750 

Hitachi 20AS.. 

1839 

Hitachi 2085M ,, 

1420 

IBM 3151-310 . 

490 

IBM 3151-510_ 

463 

Idek 5217 . 

Call 

Link MC 2 w/o KB - 

. 213 

Link MC 5 w/o KB 

. 274 

Link MC 6 w/o KB . 

345 

Magnavox CM 9039 

241 

Mitsubishi SD4533C 

438 

Mitsubishi 1429C .. 

403 

Mitsubishi 16L .... 

. 895 

Mitsubishi 20L. 

1837 

Nanao T660 ...... 

2650 1 

Nanao 9070U 

834 

Nanao 90801 

1055 

Nanao T560I. 

1934 

Nanao F750I. 

2135 

In EC 5D .. 

17751 

NEC 2A . 

. 406 

NEC 3FGX . 

699 

NEC 40-S. 

1024 

NEC 4FG. 

843 

NEC 5FG . 

1510 

NEC 6FG . 

3110 

Seiko CM 1440 

461 

Seiko CM 1450. . 

556 

Seiko CM 2050 

1836 

Sigma Designs.... 

Call 

Sony 1302 

557 

Sony 1304 

620 

Sony 1604$ 

1048 

Sony 1936 . 

2353 

Sony 1320 . 

. 351 

Televideo 955 

473 

Televideo 965 

373 

Toshiba. 

Call 

ViewSonic. 

Call 

Wyse 30+W/KB 

278 

Wyse 50 W/KB 

365 

Wyse 60 W/KB 

389 

Wyse 150 W/KB... 

366 

Wyse 160 W/KB 

431 

Wyse 185 W/KB 

355 

Wyse 370 W/KB 

900 

Wyse 670 . 

453 


COMPU$AVE 

SYSTEMS 

486-33 . 2317 

486-50 . 2419 

All Systems include; 1,2 ED, 
8MB RAM, 256K CACHE, 
120 MB HD, 101 KB. 2 Serial, 
1 Parallel, Diamond Stealth 
w/t MB Card, 14" Nl Monitor 
CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 

Adaptec 1542BK. 
Advanced Digital. 


267 

Save 


™ . 

Artist WinSprint .... 

i/an 

Cali 

Calcomp Draw Card Save 

Computone. 

Call 

Digiboard . 

Call 

Diamond Stealth ... 

245 

OPT Smart Cache . . 

Call 

Hercules Grip Stat -, 

Call 

Jovian Grabber . 

Call 

Metheus 1104+16 . 

843 

Anlhem/Novell 


NE-2000 . 

152 

NEC Graph Eng 

594 

Number Nine . 

Call 

Orchid 1280-1 mb .. 

327 

Plus HC20 . 

325 

Plus HC40. 

555 

STB . 

Call 

Trident. 

Save 

Vermont . 

Call 

Video 7 . 

Call 

TAPE DRIVES 

Alloy Irwin 


Archive Maynard 

Core Int Mountain 

Everex Tecmar 

Iomega Wangtek 

Summit 


Call For Prices 

I 


MULTIPLEXERS 

Mux 900 Series-4 Chan 726 
Mux 900 Series-8 Chan 896 
Mux 1600 Series-8 Chan Call 
Mux 1600 Series-16 Chan Save 
Mux w/9,6 fntrl Modem 2138 

X-TERMINALS 

Tektronix XP11 .... 1325 
Tektronix XP13 .... 1550 
Tektronix XP15 .... 1925 
Tektronix XP17 ... 2225 
Tektronix XP20 Series Cali 
Wyse X5 w/KB. 1342 


COMPUTERS 

ALR Bus. V 386/33 1559 
ALR Bus. V 486/33 1951 
ALR Bus. V 486/50 4135 

Acer 1120 UX.1059 

Acer Pwr 500486/33 2016 
Acer Mate 386/20 698 

Acer 1125E 386/25. 1353 
Samsung 386SX-25.... 863 
Samsung PM 486/33.. 1690 
Samsung SM 486/33TE 3722 
Texas I TM2Q00/4Q. 1267 
Texas 1 TM3000/20. 1645 
Texas I TM3QQQ/30 . 1970 
Texas I TM3000/6G 2650 


Texas I TM4000 ... Call 


DIGITIZERS 

Calcomp 12x12-4 299 
Calcomp 12x18 . 600 

Hitachi .Call 

Kurta XLP.237 

Kurta m 12x12 4.. 335 

Kurta IS/1 12x18-4 595 

Seiko 013613.274 


Wacom SD510C.... 541 
Call FOR LARGER SIZES 
CALCOMP, SUMMA. KURTA 

SCANNERS 

Alps PSX3Q0G w/OCR 1313 


Calcomp “E" Si; 
7D43G 


Canon IX30F w/kit 1319 
H I. Scan CAD .... 1998 

Howtek.Call 

Logitech Call 

MicraTEK 60DG .... 769 
MicroTEK 600Z. 1328 

MicraTEK 1850 Slide 1724 
Panasonic RS307U . 850 
Panasonic RS506U 850 
Pentax 100 587 

Sharp JX32Q. 1015 

Complete PC Flatbed 955 
Complete PC 
Full Page /GS & OCR 657 
Page Scnr /GS & OCR 477 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT & Turbo.1278 

Calcomp 1026m .. 5600 
Calcomp 2024 ..,, 2957 
Calcomp 2036 . 3855 

Calcomp 1044GT 8527 

Calcomp 1070 .. 15069 
Calcomp 8902... 3029 
Calcomp DM52224 10297 

Enter SP600 . 580 

Enter SP-18G0 2625 

Enter SP-2800 . 3227 

Enter SP-482G. 4520 

Enter SP 4830 4584 

H I DIMP52 . 2002 

H I. DMP61 . 2429 

HI DMP161 .. 2802 

H,l. DMP62 . 3219 

H.l. OMP162 3644 
H.l. DMP162R ...4839 

H.l. Imagemaker.701 

H.P. 744QA.. , 957 

H.P. 7475A .1368 

H.P. 7475B... 1574 

H.P. 7550B .2919 

H P. 7570A 2660 

H.P. 7575A 3199 

H.P. 7576A.4199 

H P 7595C (SX+) 5254 
H.P, 7596C (RX+). 6652 
H.P. 7599B (MX+) 7703 
Design Jet 7702 

Paint Jet .751 

Paint Jet XL 1711 
Paint Jet XL300 2535 

Inline 3700-8 . 2902 

Inline 4000-1 . 3243 

Inline 4000-8 3447 

Inline 5G4000-1 3721 

Inline SG540O-1 8952 

Inline 7200 1 10229 

Inline SG5000-M 4129 

Roland DXY-1100 . 752 

Roland DXY-1200 1027 

Roland DXY-13Q0 1371 
Roland CAMM-1,. 1975 
Roland GRX-30GAG 3330 
Roland GRX-400AG 4120 
Roland DPX-2500 3433 

Roland DPX-3500 4120 

Roland DPX-4600 9997 

Sticks.699 

Sketch mate .465 

LTX-120 .2058 

CD-ROMS 

CD Tech Porta Drive 712 
Hitachi 1750S .... 644 

NEC CDR-73M.577 

NEC COR-83M 497 
NEC CDR-36 Gallery 552 
NEC CDR-73 Gallery 775 
Pioneer DRM600 906 
Sony CDU 541 w/Kit 515 
Sony CDU 7211 w/Kit Call 
Sony 7205N 575 


THERMAL 

PRINTERS 

Mitsubishi S340... 8633 I 
Mitsubishi S3600 . , Call 
Mitsubishi G65Q-10 4179 
Mitsubishi G5G0MD 3239 
Mitsubishi G370-10 3420 
NEC Colormate PS40 4550 

Seiko CHS504 .Call 

Seiko CH5514.Save | 

PRINTERS 


Alps. 

. Save 

Canon BJ10EX . . 

, 337 

Canon BJ330 

546 

Canon LBP-8 Plus 

.. Call 

Canon LBP4 Plus 

. Save 

Citizen GSX-14D .. 

.. 280 

Citizen 200GX. 

.. 159 

C. Itoh Cl400+ .. 

. 4032 

C. Itoh CI-800+ .. 

. 5495 

C, Itoh C5000.... 

. 1359 

Data Products ... 

.. Call 

Fujitsu DL3600.. 

. 482 

Fujitsu DL56Q0 ... 

. 1192 

Genicom 447GXT . 

. 9870 

Genicom 4490XT . 

11913 

Genicom 1040. 

...Call 

Genicom 384GE .. 

. 1761 

Kyocera, . 

.. Call 

Lexmark... 

Save 

Okidata 391+ .. 

.. 580 

OTC 85QXL. 

1386 

Panasonic. 

.. Call 

QMS PS-410. . .. 

. 1606 

QMS PS-810. 

. 2681 

QMS PS-815. 

. 3739 

QMS PS-820 . 

. 3553 

QMS PS-825 

. 3602 

QMS PS-815MR 

. 4072 

QMS PS-825MR .. 

. 4811 

Qume Crystal Print /52 667 

Qume Crystal Print I11892 

Qume Express Laser 2671 

Seiko Smart Label Plus 169 

Texas 1 PS17 .. 

1205 

Texas 1. PS35 .... 

1481 


MODEMS 


Everex... 

Multitech 224BA. 
Multitech 932BA. 
Multitech 1432BA 
Telebit 11000.., 
Telebit T-2500.,. 
Telebit T-3000... 
US Robotics DS/E 
US Robotics DS/t. 
US Robotics HST/E 


. Call 
Save 
Save 
Call 
. 459 
, 627 
. 627 
. 835 | 
. 781 
. 5851 


Phones Arc Open Mon-Fri: 7 am -5 pm Mailing Address: Compu$ave - 4209 S. 37th Street, Dept. S l 8, Phoenix, AZ &504Q. 
Prices reflect US. currency and are subject to change without notice. We do not guarantee compatibility. DOA's are replaced or repaired. Any return I 
requires a RMAif. 13% Restocking charge on returns. Our service dept, number is (602) 437-8298. All products carry manufacturer’s warranty only. 
W T e do not honor rebates, extended guarantees or promotional programs. Mastercard and VISA are accepted. International orders add 3%. Please | 
call or FAX before ordering. 
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CHOOSING A DMS 


the intermediate levels from displaying on 
your desktop, switching from one folder 
to another requires a lot of activity. Imara 
does provide a shortcut. Selecting Docu¬ 
ment Finder from the menu lets you search 
through all the folders. 

The documents that Imara handles best 
are faxes and scanned pages. Although it 
can manage and view TfFF images, Imara 
defaults to storing image documents in 
CCITT Group 3 or 4 fax compressed for¬ 
mats. The default scanner driver for the 
HP ScanJet or ScanJet Plus produces 
CCITT formats. Imara also lets you store 
and view ASCII files and Faxes. (The com¬ 
pany says version 2,2, not ready in time 
for tliis review, will let you fax text docu¬ 
ments.) Currently, the program supports 
only the GammaLink GammaFax fax 
board. Release 2.1 allows you to launch 
applications that let you view and manip¬ 
ulate document types that Imara cannot 
directly view. 

Importing previously created documents 
is time-consuming. You start by selecting 
the New Document option in the File Im¬ 
port tool. Then you open the document, 
create a new page (either text or image), se¬ 
lect the file you want to import into this 
page, and close the page. You then add 
access and profile information to the file 
through two more dialog boxes. If you 
want to import large numbers of docu¬ 
ments, you have to use Imara's script-like 
language, called IXL. 

Because Imara is based on a rather se¬ 
rious, industrial-strength database, you 
would expect its searching capabilities to 
be pretty sophisticated. Surprisingly, they 
are rather mundane. Searches, called 
queries in Imara, are performed at two lev¬ 
els; query by keyword and query by form. 

A query by keyword compiles a list of 
documents matching keywords, action 
dates, and document priorities. You enter 
all these profile values manually when you 
create a document. A Quick Keyword fea¬ 
ture lets you select keyword phrases from 
a pick list. This helps to ensure that you 
enter keywords consistently. Hie scope of 
the keyword search is determined by the 
level at which you start the query. Starting 
a query from a folder searches only the 
files in that folder. Starting a query from a 
set searches all documents in all folders 
in all categories contained in that set. 

Associated with each Imara folder is a 
form, which Lhe user or the administrator 
defines, that describes the type of docu¬ 
ment located in the folder. A query by 
form searches all the information associ¬ 
ated with each folder in a category and re¬ 
turns a list of folders dial match the search 
criteria, 

Imara's solution to document archiving 


is to let users move files to optical stor¬ 
age devices and take them off-line. You 
can move categories, folders, and docu¬ 
ments to archive sets. 

Work-flow and workgroup options are 
also lacking. Although Imara contains in¬ 
tegrated fax and mail services, it cannot 
track documents sent to groups, determine 
if tasks are completed, or alert you when 
task completions are overdue. 

Imara has many little quirks to trip the 
unwary user. Some of Lhem (e.g., the in¬ 


ability to drag icons and drop them on des¬ 
tinations, which even surprised some Imara 
personnel) are major problems. Others are 
minor annoyances. For example, the Win¬ 
dows menus do not stay activated when 
you click on them with the mouse; instead, 
they act like Macintosh menu bars and dis¬ 
appear when you release the mouse button. 
This feels wrong even if you are a frequent 
Mac user, because you are expecting nor¬ 
mal Windows behavior. 

The program's dependence on SQL 



Order Now: 1-800-288-2207 visa, m/c, and amex accepted. 




owCost 

Multimedia Product Family 


Add multimedia to your PC 

Run under MS Windows 3 Q r 
HP NewWave, or MS DOS 

Powerful new silicon offers 
unbeatable functionality at super ,; 
tow prices 


Super VideoWindows - $895 
Display full motion video in a window on VGA 
monitor. Scale, crop, freeze. Image capture, 
save and restore. Sound control. Accepts VGA 
input for graphics/text overlay. Required soft¬ 
ware sold separately 


SuperVGA Daughter - $395 

industry standard VGA (Headland's Video 7) 
attaches to Super VideoWindows for compact 
l-slot solution of graphics/text overlay. IMB 
buffer. 


Super TV ’Diner - $395 

Computer selectable antenna or 122 chan¬ 
nel cable TV input. Combine with Super 
VideoWindows to watch TV on PC. 


Super Still-Frame Compression - $995 

JPEG compression up to 75:1 of color or gray¬ 
scale images. Takes only seconds. All TGA file 
formats—TARGA 16, 24 s and 32, 


Celebrating Our 10th Year 


NEW MEDIA GRAPH! 


New Media Graphics Corp, 
780 Boston Road 
Billerica, MA 01821 

TEL: 508/663-0666 
FAX: 508/663-6678 




































CHOOSING A DMS 



Server means that response times are slow- 
We ran Imara on some fairly powerful sys¬ 
tems and still spent a lot of time waiting for 
responses to button pushes and menu se¬ 
lections, Imara’s worst problem is that the 
interface looks as if it should be intuitive. 
You start work on problems with certain 
expectations but often receive surprises. 
Imara is a good concept that needs some 
polishing. 

Final Sort 

All the products we reviewed here have 
impressive features. They also have weak¬ 
nesses. If we could put together our dream 
DMS, it would combine the excellent in¬ 
terface of Keyfile with the sophisticated 
indexing and searching technology of Soft- 
Solutions for DOS. Unfortunately, it is not 
yet possible to purchase that product in 
one box. 

If you want a DMS primarily for han¬ 
dling image files—either drawings creat¬ 


ed with a PC or pieces of paper turned into 
digital images—Keyfile is a good solu¬ 
tion. Its interface is creative and consis¬ 
tent, and it takes advantage of a graphical 
environment; it's convenient to be able to 
drag a document onto an icon and have 
the system fax that file for you. Also, the 
work-flow system is impressive and intu¬ 
itive. 

If you want a DMS primarily for han¬ 
dling vast amounts of text files, PC DOCS 
is a good solution. It doesn't have the ex¬ 
tensive searching tools of SoftSolutions 
for DOS, which is more flexible and far- 
reaching, but its interface is more consis¬ 
tent, and if s generally easier to set up mid 
use. PC DOCS is tied to Btrieve as a data¬ 
base, but in smaller work settings, that 
shouldn't be a limitation. Bigger compa¬ 
nies, with greater database demands and 
the need to search across a WAN, might 
eventually be stifled by PC DOCS. They 
should have a look at SoftSolotions for 


DOS but also check out one of the Unix- 
based systems, such as Information Di¬ 
mensions’ BAS I Spins, BRS Software 
Products’ BRS/Search, or DEC’s new 
Team Document Library. 

DMS software is such a complex subject 
that no review can guide you unerringly 
to the system thaf s right for you. We have 
simply tried to give you some criteria to go 
on when evaluating a DMS and consider¬ 
ing a possible purchase. ■ 


Raymond GA Cote is a BYTE Lab editor 
continuing his 15-year love affair with 
computers as tools and toys . He has 
worked in the industry designing inter¬ 
pretive languages and user interfaces. 
He can be reached on the Internet at 
rgacote@bytepb.byte.com . Ben Smith is a 
BYTE Lab testing editor and the author 
of Unix Step-by-Step (Howard W> Sams, 
1990 j. You can contact him on the Internet 
at ben@bytepb Myte.com. 



COMPANY INFORMATION 


Alacrity Systems, Inc, 

DEC 

Keyfile Corp. 

Optika Imaging 

(Desktop Document 

(Team Document Library' } 

(Keyfile) 

Systems, Inc. 

Manager) 

146 Main St. 

22 Cotton Rd. 

(FilePower) 

43 Newburg Rd. 

Maynard, MA 01754 

Nashua, NH 03063 

980 Enchanted Way, 

Hackettstown, NJ 07840 

(800) 344-4825 

(603) 883-3800 

Suite 101 

(908) 813-2400 

(508) 493-5111 

fax: (603) 889-92 59 

Simi Valley, CA 93065 

fax: (908) 813-2490 

Circle 9S8 on Inquiry Card. 

Circle 991 on Inquiry Card, 

Circle 995 on Inquiry Card. 

(805) 520-9060 
fax: (805) 520-9895 


Imara Research Corp. 

Kofax Image Producls 

Circle 999 on Inquiry Cord. 

Benson Computer 

(Imara) 

(KIPP) 


Research 

111 Peter St., Suite 804 

3 Jenner Si. 

PC DOCS, Inc. 

(ImageFast) 

Toronto, Ontario, 

Irvine, CA 92718 

(PC DOCS 4.1) 

7926 Jones Branch Dr., 

Canada M5V 2H I 

(714) 727-1733 

124 Marriott Dr., Suite 203 

Suite 260 

(416)581-1740 

fax: (714) 727-3144 

Tallahassee, FL 32301 

McLean, VA 22102 

fax: (416) 581-1605 

Circle 996 on Inquiry Cord, 

(904) 942-3627 

(703) 442-4545 

Circle 992 on Inquiry Cord. 


fax: (904) 942-1517 ' 

fax: (703) 893-7499 


Micro Dynamics Lid, 

Circle 1131 on Inquiry Card. 

Circle 989 on Inquiry Card. 

Information 

(MARS) 



Dimensions, Inc. 

8555 Sixteenth Sl, 

SoftSolutions 

BRS Software Products 

(BASISplus) 

Suite 700 

Technology Corp. 

(BRS/Search) 

5080 Tuttle Crossing Blvd. 

Silver Spring, MD 20910 

(SoftSolutions for DOS 3.0) 

8000 Westpark Dr. 

Dublin, OH 43017 

(301)589-6300 

ParkView Plaza 

McLean, VA 22102 

(614) 761-8083 

fax: (301)589-3414 

625 South State St. 

(703) 442-3870 

fax: (614) 761-7290 

Circle 997 on Inquiry Card, 

Orem, UT 84058 

fax: (703) 827-0686 

Circle 993 on Inquiry Card. 


(801)226-6000 

Circle 990 on Inquiry Card. 


NCR Corp, 

fax: (801)224-0920 


Interpreter, Inc. 

(Document Administrator) 

(NCR DMS) 

1700 South Patterson Blvd. 

Circle 1132 on Inquiry Card, 


11455 West 1-70 North 

Dayton, OH 45479 

Wesl brook Technologies 


Frontage Rd, 

(800) 225-5627 

(Imagic, ImagicLAN) 


Wheat Ridge, CO 80033 

(513) 445-5000 

P.G. Box 910 


(303)431-8991 
fax: (303) 431-9056 

Circle 994 on Inquiry Card. 

Circle 998 on Inquiry Card, 

22 Pequot Park Rd. 

Westbrook, CT 06498 
(800) 949-3453 
(203)399-7111 
fax: (203) 399-7137 

Circle 1133 on Inquiry Cord* 
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storms hit the Gulf, Texaco keeps the gas pumping... 



... thanks to QNX® 


Severe storms used to pul a real damper on offshore operations, especially when 
personnel had to he evacuated from production platforms. And without operators, the 
platforms just sat idle until the skies cleared. 

The bottom line is that shutting down production can cost $ I .> million per day. 


With RealFlex™ die QM-based SCADA 
package by BJ Software Systems 
(a division of Baker CAC), 
operators can monitor mid 
control remote well head devices 
throughout the Uulf of Mexico. 

QUANTUM SOFTWARE SYSTEMS LTD. 
175 TERRENCE MATTHEWS CRESCENT 

Kanata. Ontario, Canada k£m TWB 
TEL: 613 531*0931 
FAX:6I3 59t 3579 

QNX IS A REGISTERED TRADEMARK OF QUANTUM 

Software Systems ltu, realFlex is a 

TRADEMARK OF BJ SOFTWARE SYSTEMS 
B QUANTUM 50fTWaRC SYSTEMS L.T6 I 992 


But that was before STORMAC (System for Texaco Offshore Remote Monitoring And Control). 

With this SCADA system, operators can now monitor and control offshore devices in real 
lime from the safety of a land-based control center, 

Texaco now maintains offshore gas production 24 hours a day, whatever die weather. 

The QNX Operating System plays a key role in the STORMAC success story. 

Since QNX delivers real realtime performance, PC SCADA packages like BJ Software’s 
RealFlex TH can compete with costly high-end hardware systems. 

From its unique modular architecture to its transparent fault-tolerant network, QNX gives 
system designers a host of high-performance advantages. And as a PQSlX-compliaut OS, 

QNX follow’s the standard in system portability. 


realtime Operating system 


SCADA, Robotics. OLTP. POS, With an installed base of nearly 200,000 systems worldwide, 
QNX is the OS of choice for mission-critical applications. 

To find out how QNX can help you develop responsive realtime solutions, 
call 1-800-363*9001 (ext 101). 

Architecture makes the difference ; 
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Introducing AST's New Power Premium® Family, 

With Microsoft® Windows™ performance 4 l h times 
faster than Dell® Vh times faster than Compaq!- and 
2 times faster than IBM^ and NEC® AST's new Bower 
Premium computers have put this familiar Windows 
icon on the endangered species list. 


Windows Performance Benchmark 



Based an Graphics WINMARK “ results rf testing performed on 
33 MHz 486DX sysleins in 640 x480 resolution with 256 colors using 
PC Magazine Labs Windows Benchmark software version 2.50. 


From the creators of the world's first 
fully upgradable systems, comes a 
r iltl W ■ A ttew generation of state-of-the-art 
/ desktop computers featuring: 

^ In? y Premium VGA Graphics. Un¬ 
equalled speed is just the beginning 
Our innovative subsystem supports enhanced video 
resolution modes of up to 1280 x 1024 and can display 
over 32,000 colors simultaneously 


Cupid-32Upgradability. AST's award-winning 
Cupid-32 technology is still the industry 's best, most 
complete upgrade solution. 

Extended Industry Standard Architecture (EISA). 
Take full advantage of today's EISA I/O cards while 
protecting your investment in existing ISA hardware 
AST FlashBIOS. Our simplified, software-based up¬ 
grade makes updating your Power Premium's BIOS 
quick and easy without chip replacement, 

High-ftrformance Processors With Cache. Built 
into each Flower Premium is a powerful Intel486™ or 
InteDSd™ processor and an ample supply of fast- 
access cache memory. 


To receive your FREE video, "AST's Fbwer Premium: 
Innovation Reinvented;' call I-80G-876-4AST. 


AS! nur Jwlfc jicwIul'U *UtWty*Jc Jbt mmr information i:*tl AST Intel rWLiuilul mi jmj 7Z7-HP2 
nr VAX in 717 JtSAS AST » 4 wpjdwr in til piwrtnmnl agnK'KL GhwmI StrWFt t.jorrt.i»ri 

Number 05OO#«I2AG5 e5G*4 ASX AST IJ fkJ i'n-mtuin irjpjtrrrd and CuprfXZ. Cuj*d-32 kiftn 
irjdcourlii A.hT Hiwt^ I nr The impl Insatfr tnjpr I* a iradfUM* U inrH Ccu-pomlm AH «hrr 
brand 41x1 fihaJui'l limits are Uwknurk.-,« rmytlrirti! IradeiHaito ul Ihdr iHjMCIIM r.mnfMiim 
Copyr^hl C< bW All IlMairfi. Enc. AJJ rl*htb| merred 




COMPUTER 

The Power Of Choice 
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Workhorse 

Computers 


he BYTE Lab puts 18 
ow-cost 386SX systems 
the test 


0 ! 


RICK GREHAN AND 
STAN WSZOLA 


ver the past year, the 386SX has 
earned recognition as the workhorse 
of microprocessors, usurping the title 
formerly held by the now virtually 
abandoned 286. There are plenty of reasons 
for the increased popularity of the 386SX. It 
can run any software that a 386DX or 486DX 
can handle, albeit a little more slowly. All 
existing hardware that is compatible with the 
386DX works with the 386SX. And, of 
course, 386SX systems generally cost a few 
hundred dollars less than comparably equipped DX machines. 

In fact, attractively priced 386SX machines are everywhere, which makes it hard to 
know which way to turn when scouting out systems. To make your job easier, we've 
done a little of the legwork, reviewing an assortment of models from companies who 
advertise machines costing less than $2000. Many of the makers are mail-order compa¬ 
nies, but a number of manufacturers who typically sell through resellers or dealers also 
are represented. Our list, while by no means exhaustive, is extensive and is a representa¬ 
tive sample of the field. 

In all, we looked at 18 386SX computers: the AcerPower 386SX, the Acma 
386SX/25, the Addtech Research SlimPro 386SX-25, AMAX Engineering’s 386SX- 
25, Ariel Design’s 386SX-25 Cache, Cardinal Technologies’ PC 10, Club American's 
Eagle 325SX, CompuAdd’s 325SC, Dell Computer’s System 325SX, Duracom Com¬ 
puter’s Dcsksaver 386/25SX, Gateway 2000’s 25MHz 386SX. JCC Systems’ 386SX- 
25, NEC’s PowerMate SX/25i, PC Brands’ 386/SX-25, PolyWell Computers’ Poly 
386-25SX, Tandy’s 2500 SX/25 HD, Tangent Computer’s 325s, and the Wyse Tech¬ 
nology Decision 386SX/25C. 

In an attempt to provide a level playing field, we requested that each manufacturer 
supply a system with a 386SX running at 25 MHz, 4 MB of RAM, a 387SX math 
coprocessor chip, 80-MB hard disk drive, VGA adapter, VGA monitor, and a mouse. 
All of the review units met these specifications; some far exceeded them. As we 
opened up the machines, poured over spec sheets, and ran our battery of benchmarks, 
differences in both price and performance became apparent (see the features table, 

25-MHz 386SX Desktop Computers,” on page 226). 

The Inside Story 

At the heart of every 386SX machine lies an 386SX processor; chances are that pro¬ 
cessor will carry the Intel or American Micro Devices label. As the features table 
reveals, Intel maintains the edge when it comes to the number of CPU chips sold. 


BVTEI 


ACTION SUMMARY 


WHAT 386SX 
SYSTEMS ARE 

A 386SX processor retains all 
the capabilities of the original 
386DX but employs a narrower 
16-bit data path. The lower cost 
of SX chips makes it possible to 
provide low-end systems that still 
run 386-specific applications. 

LIKES 

For many mainstream 
applications, an SX system will 
do the job for less money. 

DISLIKES 

Systems based on a full-scale 
386DX offer noticeably better 
performance and, in many 
cases, the price of SX systems 
is only $200 to $300 lower. 

RECOMMENDATIONS 

We recommend the PolyWell 
Poly 386-25SX and the Wyse 
Decision 386SX/25C. But you 
should seriously consider a 
386DX if its price is right. 
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386SX COMPUTERS 



AMD has, however, become a strong 
contender, building its share to about 10 
percent of the CPU market, in part by 
repeatedly bringing out faster-rated 
386SX and 386DX chips ahead of Intel, 
AMD took on Intel in mid-1991, intro¬ 
ducing a 16-MHz 386SX chip to com¬ 
pete against Intel*s 12-MHz processor, 
Intel countered by marketing 16- and 20- 
MHz 386SX chips, at which point AMD 
brought out its Am386SX/25 micropro¬ 
cessor, When Intel rolled out a 25-MHz 
386SX chip, AMD upped the ante with 


its Am386SX/33, At the same time, 
AMD has priced its chips aggressively, 
forcing Intel to lower its prices and 
undoubtedly prompting the company’s 
high-profile “Intel Inside” marketing 
campaign. 

But in terms of performance, functional¬ 
ity, and reliability, neither company 
appears to have an edge: We noticed no 
difference between the AMD and Intel 
chips. The only way to tell which chip is 
inside a computer is by taking off its 
cover. 


A Carry-Along Alternative 


T he Addtech SlimPro 386SX-25 is 
significantly different from the 
other 386SX computers in this 
product report. While the rest of the 
machines are strictly desktop comput¬ 
ers, the SlimPro is a transportable com¬ 
puter in the tradition of the Ergo Brick 
and the Flytech Carry!: a system for 
users who want to take their computers 
with them but can expect to Find a full- 
size keyboard and monitor at their des- 
lination (see accompanying photo). 

The monitor-less SlimPro measures 
1 1,5 by 10.75 by 2.25 inches and 
weighs 8.1 pounds, making it small 
enough to fit into a standard briefcase. 
Our review model packed a 25-MHz 
386SX CPU, a compact 81-key key¬ 
board, and list price of $425; with a 16- 
MHz 386SX processor, the SlimPro 
costs $325, Standard features include I 
MB of RAM (expandable to 16 MB), a 
1.44-MB floppy drive, a VGA card with 
l MB of video RAM and an IDE con¬ 
troller for connecting an internal Vfl¬ 
inch hard drive. As tested, with 4 MB of 
RAM and an 85-MB Western Digital 
hard disk, the system lists for $ 1106. 

The SlimPro is configured to use a 
standard VGA monitor and any key¬ 
board that has a standard DIN connec¬ 
tor. The unit has two 16-bit, three- 
quarter length expansion slots. A VGA 
adapter occupies one of the system’s 
expansion slots, leaving only one 
empty slot. This setup doesn’t offer 
you much room for expansion, but you 
can upgrade the video card in the 
future, thus extending the working life 
of the computer. 

Although built to travel, the SlimPro 
will fit right in on your desk. Its beige 
case and small size—just large enough 



The Addtech SlimPro, a transportable 
computer similar to the Ergo Brick 
and the Flytech Carry! f lets you carry 
your computer from site to site and he 
able to plug in a full-size keyboard 
and monitor 


to slip under a monitor — make it 
attractive enough for any office. 

The SlimPro handled our bench¬ 
marks reasonably well, placing in the 
middle of the pack in almost all tests. It 
did not exhibit any outstanding charac¬ 
teristics, good or bad. 

Like many low-cosi computers, the 
system comes with a minimum of doc¬ 
umentation. The user’s manual is a 
slender 41-page booklet, and its 
instructions for setting up the unit 
using AMDs setup utilities is terse 
almost to the point of uselessness. 
Many of the setup options, for instance, 
are not explained at all 
The SlimPro is made for the person 
who needs a reasonably fast computer 
that can be transported easily. Its 
diminutive footprint and quiet opera¬ 
tion make it very attractive. 


When it comes to math coprocessors, 
however, brand name may make some 
difference. Fully 10 out of the 18 test 
computers used the Cyrix FasMath 
83S87 coprocessor rather than Intel’s 
387SX coprocessor. Our performance 
tests did not indicate any glaring 
advantage to using the Cyrix instead of 
an Intel (or AMD) math chip. In fact, 
most systems equipped with a Cyrix 
chip turned in L1NPACK and low-level 
floating-point results on a par with sys¬ 
tems running Intel chips. We should 
point out, however, that both of the sys¬ 
tems that ranked highest in the scientif¬ 
ic/CAD benchmarks—where a math 
coprocessor is most likely to provide the 
best performance boost—had Cyrix 
coprocessors. Interestingly, the extra 
kick won’t cost you extra, A recent scan 
through several mail-order ads revealed 
that you can gel Cyrix chips lor about 
$20 less than Intel chips of equivalent 
speed. 

The Compatibility Question 

Backing up these computers’ CPU and 
math chips are a host of other chips. In 
the had old days, you had to worry 
about the “PC compatibility” of such 
chips. When clones of the original IBM 
PC first hegan to appear, BYTE review¬ 
ers routinely tested a system for compat- 
ibility to ensure, for instance, that a 
clone system’s motherboard and BIOS 
would function just like the original 
PC’s, Today it’s a given that if a com¬ 
puter can run the BYTE low-level and 
application benchmark programs, it is 
compatible. 

Our review systems used a wide variety 
of motherboard chip sets: OPT!, Chips & 
Technologies, Micronics, VLSI, Texas 
Instruments, Western Digital, and AMD. 
The systems also employed a variety of 
BIOSes from Phoenix, NEC, AMI, and 
other companies. We encountered no 
compatibility problems. 

One big difference did strike us, howev¬ 
er: the quality of the documentation 
explaining how to set up the various 
CMOS and chip-set features. The well- 
known brands, such as Dell, Gateway, 
and NEC included extensive documenta- 1 
tion that made it easy to set up the sys¬ 
tems for our benchmark tests. The 
instructions for other brands, such as the 
Addtech, covered only the bare essentials 
of system setup. (See the text box “A 
Carry-Along Alternative” for a closer 
look at this machine.) 

Our recommendation? If you are inex¬ 
perienced in system setup, stick with the 
well-known brands or have your dealer 
set up and explain the system to you. 
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Don’t Forget the Memory 

The other chips of paramount concern are 
memory chips. Now that so many users are 
running Windows, it is foolish to offer base 
configurations with less than 4 MB of 
RAM. Yet many manufacturers still mar¬ 
ket systems that come with only 1 or 2 MB 
of memory—apparently so that they can 
advertise artificially low system prices. 

If you plan to run Windows on a 386SX, 
give your system the 4 MB of RAM it 
needs to run comfortably* Adding more 
memory will give it the necessary breath¬ 
ing room to work with high-end applica¬ 
tions and should improve the perfor¬ 
mance of any system. With all these 
systems, boosting memory ought to prove 
relatively simple. All accept standard 
SIMMs in 1-, 2-, or 4-MB increments* 
Most can handle as much as 16 MB of 
RAM on their system boards, and the 
JCC Systems motherboard accepts as 
much as 32 MB. 


W hen we pulled the Cardinal out 
of its box, we thought for an 
instant that we were uncrating a 
new Mac clone that had been improper¬ 
ly substituted for die 386SX we request¬ 
ed, We haven't seen a PC clone with an 
integrated monitor for quite some time. 

In truth* someone walking rapidly past 
this machine might mistake the Cardinal 
for a Mac SE. The Cardinal is about an 
inch bigger all around, but a Mac-like 
paper-white display and a 3'/ 2 -inch flop¬ 
py located in the same place as on Mac 
Classics and SEs {see accompanying 
photo). Although monochrome, the dis¬ 
play can handle 64 shades of gray and is 
VGA compatible, (An included utility 
program lets you set the display to emu¬ 
late any number of other monitor types: 
PC monochrome and Hercules mono¬ 
chrome, for example.) If you don't like 
black-and-white screens, the standard 
VGA connector around back will happily 
accepl your favorite color VGA monitor. 

Loosen two thumbscrews in the back 
and the monitor section slides off. 
Though the monitor remains connected 
to the motherboard by an umbilical of 
wires, the cables have enough slack that 
you can lay the monitor on its back 
behind the main chassis and do whatev¬ 
er work needs doing on the mother¬ 
board, Inside are a frightfully sparse 


Driving a Hard Disk 

For storing information more permanent¬ 
ly, the hands-down choice in a hard drive 
interface is the IDE standard. The IDE 
design offers simplified controller design, 
and much of the electronics resides on the 
drives themselves* The IDE interface also 
pairs good performance with low-priced 
drives. Widely available, IDE drives 
showed up in all 18 of the review units, 
and in many of the units the IDE con¬ 
troller was integrated onto the mother¬ 
board and attached to the drive with a sin¬ 
gle ribbon cable. 

The former standard hard drive capacity 
of at least 40 MB is woefully inadequate 
when confronted with software packages 
that demand 5 to 10 MB for just a mini¬ 
mum installation. Those requirements 
don’t even take into account the files you 
might generate in day-to-day work. The 
minimum configuration today should be 
80 MB; 100 MB is a better lower limit 


Is It a Mac? 



The Cardinal PC 10, with its integrated 
monitor and compact design, looks 
more like a Mac than a PC. Unfortu¬ 
nately. its performance and price are 
not as attractive as its appearance. 


motherboard and two horizontal 16-bit 
short slots that can hold boards as large 
as 4.2 by 8.8 inches. Tt amazed us that 
just a brace of VLSI chips—along with 
the CPU, of course—could provide two 
serial ports, parallel port, PS/2 mouse 
port, floppy and hard disk interfaces, 
and the VGA interface. 

Expanding the Cardinal should prove 
easy; ihe math coprocessor socket (our 
Cardinal came with an Intel 387SX) and 
SIMM connectors are accessible. The 


for users who work with graphics images 
or multimedia. Although we requested 
systems with an 80-MB capacity, many 
of the manufacturers provided drives in 
the 100- to 125-MB range. 

Access times ranged from 16 to 18 mil¬ 
liseconds; the drive's original manufactur¬ 
ers were more diverse: Maxtor, TEAC, 
Western Digital, Quantum, Seagate, and 
Conner showed up in the test systems. But 
hard drive makes and models are subject 
to change. Many computer manufacturers 
frequently switch drive models and brands 
if they can get a belter price or if a drive 
they have been using no longer is avail¬ 
able. Consequently, the drive specified in 
the features table may have changed by 
the time you order a system. 

Looking at Video 

As with drive functions, many computer 
makers now are integrating video func¬ 
tions into the motherboard. This improves 


system has room for only one 3 l / 2 -inch 
floppy drive and one 3 '/ 2 -inch IDE hard 
drive, however. The system we tested 
contained an 80-MB hard drive; if your 
storage needs are more modest, a 40- 
MB version is available* 

Our unit’s operating system was Digi¬ 
tal Research’s DR DOS 6.0. Although 
wc can't do a full review of DR DOS 
6.0, we will say that all benchmarks ran 
without fail. We did have to modify 
some of the entries in our standard 
CONFIG.SYS file, but we made those 
changes easily with the help of the 
unit’s documentation. 

Unfortunately* the Cardinal's interest¬ 
ing look doesn't carry the day when 
performance is involved. On all our 
benchmarks, the Cardinal's scores were 
moderate lo disappointing. Similarly, its 
price isn’t cause for celebration; at 
SI299 it is neither a leader nor a follow¬ 
er, In addition, a 12-inch monochrome 
monitor is simply inappropriate for 
dealing with color graphics of even 
moderate resolution; this is especially 
true if you're running lots of Windows 
applications. 

If a stylish and space-saving design is 
what you’re after, then perhaps the Car¬ 
dinal deserves scrutiny. Otherwise, it's 
likely your computing needs would be 
belter served by other systems. 
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NO ONE BRINGS 
OUT THE GENIUS 
IN YOU LIKE 
WE DO. m 


[f you pul a Mule Genius into your com¬ 
puter there’s no end to what you can do. 

Genius HiPen transforms your old 
key board-based PC into a powerful pen- 
based system. Your handwriting will be 
instantly converted into type. With pad 
and pen. Just the way you’ve always 
forked. But with a totally new dimension 
o^Kpductivity. 

Inmate desktop freedom, we've 
created arctause with no tail - the HiMouse 
Cordless . Ib^Ujared beam will keep your 
PC in line. Fror^^to 6 feet away* 

With our ne w HWknn hand-held scan¬ 
ners, you get more ho^Genius features 
than ever before. And intellTj|jm software 
muscle you won’t find anywhe^^lse* 
Like precise optical character recog^ion 
and professional image processing 
ware. So now your images and text wilT 
come out even more brilliantly than when 
they went in* 

But without smarter input, how could 
anyone expect genius outpul? 


SMARTER INPUT FOR 
SMARTER OUTPUT. 


Contact Information 

V.S, technical Support Center; 

Tel. : 1-714-923-2417, Fax. 1-714-923-1469. 

V.K. Technical Support Center: 

Tel. ; 44-81-680-1701, Fax: 44-81-667-0924. 
German Technical Support Center: 

Tel. ; 49-6042^085, Fax: 49-6042-69156. 

KYE Systems Corp. No. 492, Sec. 5, Chung Hsin Rd., 
San Chung, Taipei Hsien, 241, Taiwan , ROC. 
Tel: 886-2-995-6645; Fax . 886-2-995-6649; BBS 
Modem No,: 886-2-995-0584. 
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DON'T GO TOO FAR! 


Floppydrives 


Computers 


LAN products 


Mainboards 


Keyboards 


Cases 


EUROPEAN COMPUTER GROUP 


U.P.S. 


Plotters 


Printers 


Peripherals 


Notebooks 


Harddisks 


Digitizers 


Monitors 


Your business is safe with us! 



European Headquarters: 

European Computer Group B.V. 

P.O. Box 116 
5710 AC Someren 
Netherlands 
Tel.: 31-4937-90005 

Fax: 31-4937-96808 Orel# 375 on Inquiry Card. 
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video response time because data no 
longer must pass through the slower sys¬ 
tem bus. Unless the built-in adapter can 
be disabled* however, this approach 
forces you to accept the video adapter 
installed on the motherboard. That's a 
problem if you anticipate some day using 
higher screen resolutions than your origi¬ 
nal adapter allows. In that case, filling up 
an expansion slot with a video adapter 
doesn’t seem like such a bad idea. 

Whether you have integrated video or a 
separate adapter card* the type of chips 
used and the amount of VRAM (video 
RAM) provided are important. Among the 
test systems. Orchid and Diamond chip 
sets figured prominently. Only two sys¬ 
tems* the NEC and Wyse* used the Tseng 
ET4000AX video chip set* which—like 
the Orchid and Diamond chip sets—per¬ 
forms well in video tests. We encountered 
no compatibility problems running DOS 
and Windows benchmark tests: however, 
some of the systems skimped on VRAM* 
supplying 256 or 512 KB* instead of a full 
1 MB. You need 1 MB to display 256 
simultaneous colors at 1024- by 768-pixel 
Super VGA resolution. 



The PC Brand CPU module makes 
upgrading microprocessors a snap . 
Inside the cartridge are the micropro¬ 
cessor , coprocessor, cache * and a few 
support chips , The 9 - by I Cinch system 
board holds the BIOS and main memo¬ 
ry, the IDE controller, floppy disk con¬ 
troller, SVGA display adapter , and one 
parallel and two serial ports , 


All the systems, with the exception of 
Addtech’s SlimPro, came with their 
own noninterlaced monitors. Resolu¬ 
tions ranged from 640 by 480 pixels to 


1280 by 1024 pixels, and vertical 
refresh rates ranged from 60 to 72 Hz 
(indicating the screens were redrawn 
completely 60 to 72 times per second). 
The best-looking monitor was the NEC 
PowerMate’s optional NEC 4FG dis¬ 
play. The most unusual video setup we 
encountered was the monitor integrated 
into the system box of Cardinal Tech¬ 
nologies’ PC 10 (see the text box u Is It a 
Mac?” on page 217), 

The I/O Equation 

Of course* like all computers these 
386SX systems need connections to the 
outside world. Most of the computers 
come standard with two serial and one 
parallel port. The only exception, the 
NEC PowerMate, has a single serial port: 
a second serial port is optional. 

The situation with mice proved a little 
more varied. We included a mouse in 
our base configuration because our tests 
involve extensive Windows benchmark¬ 
ing, but a few of the manufacturers’ 
base models do noi include one. The 
most prominent brand of mouse was 
Microsoft's. Only four of the systems 

continued 


UNIX Developers! 


See Us At UNIXexpo (NY), Booth #1067 


The only dongle smart enough 
foranyopmsysteiraa^rafai 


Introducing MicroSentinelUX 
It's simply the ultimate tool 
for providing developers more 
revenue generating options — 
and ensuring that you get paid 
for software that's used. 

In fact, it is the most effective 
hardware key for open systems 
and UNIX applications. And 
it works on any hardware 
platform. 

A Hardware Key With Brains 
The real magic of McroSentinei 
is its onboard intelligent micro¬ 
processor. This makes the key 
smart enough to provide the 
ultimate in cross-platform 
flexibility and marketing value. 
Each key features an algorithm 


and 32 bytes of non-volatile 
read/write memory. This allows 
the developer to customize the 
key for specific applications. 

Cross-Platform Flexibility 

MicroSentinelUX is flexible 
enough to be used as a portable 
host-lD on Sun, DEC, Silicon 
Graphics, Apollo, HP, even PCs 
and more. The key attaches to 
any RS-232 port and the soft¬ 
ware is instructed to look for it. 
Its operation is transparent to 
the user. Developers use it to 
control distribution, meter 
usage, count concurrent users, 
and much more. And, it's easy 
and quick to integrate into your 
application. 


Try One Today. 

Be smart. Order a low-cost 
evaluation package today from 
the UNIX specialists at world 
leader Rainbow Technologies. 



Securing the future of software 


Call for more information: 

1 - 800 - 843-0413 


Look what 
MicroSentinelUX 
can do for you. 

■ Make demos and 
leases more secure 

■ Controls distribution 

■ Provides alternative 
to fiost-ID security 

■ Allows portability 

■ Manages site licenses 

■ Protects unauthorized 
use or duplication 

■ Update/upgrade 
software remotely 


^.RAINBOW 

MjchoSenttnel Headquarters 

974 U I SOUTHERN PINE BLVD, CHARLOTTE, NC 2327.1 ■ 704/523-9500 ■ fax 704/5237^1 

MianSenluntMJK Is a Iratenaih gI Rjinbo* Technology Inc AH alter pr[fluc& and Bramf names if b irxftfliaiHs onteii lespediwi mwmii 
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Here's how you and your co-workers 
can have your own HP LaserJet printers 
.. .without breaking your tight budget. 

It's called the Serverjet. 

Simply plug the Serverjet into the 
Optional I/O' slot of your HP LaserJet. 
Stretch phone cable to each computer. 
Then 12 people, from hundreds of feet 
away, can simultaneously whooooosshh 
documents to the LaserJet at speeds as 
fast as 115,200 baud. 

No more wandering down the hall with 
floppy in hand. 

Or borrowing someone else's LaserJet. 
Or wasting time waiting to print. 

The Server]el is available in a variety 
of models with up to 4MB of buffer 
memory to spool your print jobs. 



And because your office may have 
printers other than HP LaserJets, ASP 
Computer Products offers a complete 
line of printer sharing solutions. 


Australia 

Sprinter Products Ply Ltd 

Tel: 2-9778155 
Fax: 2-9762442 

France 

Livingstone Technologic 

Td: 1-69070769 

Fax: 1-69070060 

Numetrofiic 

Td: 1-47093636 
Fax: 1^7506793 

Germany 

D&ntronie Vertriebs GmbH 

Tel: 8382-78043 
Fax: 8382-74768 


Netherlands 

Switch Components 

Tel: 74-503550 
Fax: 74-503444 

Switzerland 

Dantronk Dstacom AG 

Td; 55-485200 
Fax: 55-482424 

United Kingdom 
Peripheriqne 

Td: 252-812249 
Fax: 252-812342 

Printware 

Tel: 705-877 111 
Fax: 705-871111 


s=ASP 

ASP COMPUTER PRODUCTS, INC. 


160 San Gabriel Drive, Sunnyvale, CA 94086, USA 
Telephone: 4G8-746-2%5 * Facsimile: 408-746-2803 


To order your Serverjet or for more 
information, call; 


Serverjet is a trademark cA ASP Computer Products. Inc. 
HP LaserJet is a. registered trademark of Hewlett-Packard Co. 
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provide mouse ports; all the others use a 
serial mouse, which takes up a serial 
port that you might someday need for 
another device. 

NEC is alone in providing an interesting 
I/O feature on its PowerMate SX/25i. To 
keep up with changes in computer tech¬ 
nology, NEC equips the PowerMate with 
an upgradable BIOS that is stored in a 
“flash ROM” chip. When you need to add 
new hardware or a peripheral not accom¬ 
modated by your current BIOS, you can 


obtain a BIOS update disk from a dealer 
or through NEC’s BBS, The NEC User’s 
Guide gives complete instructions on sav¬ 
ing the old BIOS and copying the new 
BIOS into the flash ROM chips. 

CPU in a Box 

Another innovation that shows up in two 
of these machines is a CPU upgrade path. 
Substituting a more powerful CPU usual¬ 
ly means buying a new moiherboard and 
installing it in the old case—clearly not a 


job for an inexperienced user. The PC 
Brand 386/SX-25*s CPU module makes 
this process as easy as sliding in a floppy 
disk. The microprocessor module is a 6- 
by T'A-inch metal-encased cartridge just 
Vs of an inch thick. Inside the cartridge 
are a microprocessor, coprocessor, cache 
(8 to 32 KB), and a few support chips, a 
design identical to lhat used for some of 
Tandon’s desktop computers. The 9- by 
11-inch system board holds the BIOS and 
main memory and the I/O circuitry, 
including the IDE controller, floppy disk 
controller, Super VGA display adapter, 
and one parallel and two serial ports (sec 
the photo on page 220). 

PC Brand offers a complete series of 
microprocessor modules, including a 
386SLC-5G for $299; a 386/40 (with a 
387 math coprocessor) for $499; a 
486/SX-25 for $499; a 486/33 for $799 
and a 486/50 for $1099. 

As with many upgrades to existing hard¬ 
ware, this setup has a downside. 
Although you can increase the perfor¬ 
mance of the PC Brand, you get a smaller 
performance boost than you would if you 
purchased another computer designed 
around a faster processor. The upgraded 
motherboard still is configured to support 
the 386SX CPU, which has 16-bit data 
lines rather than the 32-bit lines provided 
by a 386DX or 486 chip. 

Ace in the Hole 

The AcerPower 386SX has a different sort 
of CPU upgrade option. When we first 
unpacked the machine, we naively set it 
up, verified that we had the proper por¬ 
tions of the BIOS shadowed, loaded the 
benchmarks, and began running them. The 
results knocked us back like the wake of a 
passing speed boat, leading us to conjec¬ 
ture that Acer had perfected the l(X)-MHz 
386SX or that something unusual was 
afoot. The latter proved true. The Acer¬ 
Power 386SX is equipped with an “over¬ 
drive” CPU socket, a special socket on the 
motherboard that accepts Intel’s clock- 
doubling CPU. Indeed, when we ran The 
Norton Utilities, they reported that the 
machine contained a 50-MHz 486 CPU. 

The AcerPower's CPU upgrade socket 
is special, indeed. If you have an Acer¬ 
Power with a 386SX currently installed, 
you simply take the top off the case and 
plug in the 486 chip. Thai's it; the sys¬ 
tem automatically detects the new chip 
and the proper BIOS kicks in at boot-up. 
This is possibly the most painless 
upgrade we’ve seen. And Acer had 
“painlessly” upgraded the machine 
before shipping it to us. Painfully, we 
downgraded the machine to its 386SX 
level but not without noting that the 


Debug OS/2 2.0, 
Windows 3.1 
Drivers 

Save up to $500 
on Model tv 
Hardware 


PERIS COPE 

Professional Software and 
Hardware-Assisted Debuggers 
for 80386 & 80486 Systems 


AI need a debtor but have no room left in the lower WOK of your 
or system, Periscope now has a new St >PI"W r ARE-ONIIsolution for you 
Peitope/EM, 

■ Ptaiscope/EM lakes advantage of the extended memory you already have, 
rather iban using any memory in the lower 640K. 

■ No n ln away program can corrupt Patapc/EM because it’s write-protected, 

■ Yew don't have to use a slot since there's no board to install 

■ Yew can add an optional break-out switch to recover from crashes 

■ Reriscope/EM costs only $ 2 % half the cost of Periscope Model l, with most 
of the same function allly 

Periscope/EM requires >R6MAX'* or BlueMAX™ version 5.11 or later; a 386 of 
486 system wilh about 300K of extended memory- 32K of memory between 64UK 
and one megabyte; DOS 30or later 


New Debugging Tools 


"/ needed a means to debug 
interrupt handlers where l 
could really see what was 
going on. The hardware trace 
buffer is great. / was able to 
debug aide in 3 days that l 
bate been tiying to debug for 
monthsr 

...wriira Sejilrich wilh Prime Computer, 
on why she chose Periscope Model IV 


The 

Periscope 

Company. Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404-S 7 5-8080 
FAX 404 873-1973 


If you need more than your current software-based debugger gives you. Periscope 
Model IV; with these advanced NEW features, may he lust what you're looking for: 

■ Supports 386 and 486 systems running up to 33MHz with Its ICE-like 
capabilities, 

■ Real-time hardware trace buffer holds up to 16K CPU events 

■ Enhanced Jtnalysfe and display of trace buffer mites you more productive. 

■ Feriscope/EM fimdionalJty, bu sit-in at no extra cost, saves you money. 

Just call toll-free 800/722-7006 
for details or to order. 



periscope 


Real-time Periscope 



33MHz board and 4fi6 pod. 
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IIT Advanced Math Coprocessors 


Make Your 

«*!««•■ 

Great news for 386, 386SX 
and 286 PC owners! We Ye 
just lowered our prices on a13 

IIT Advanced Math CoPmeessors. 
.Vo«\ for under SI 00, you 
can increase the speed and 
performance of most key 

PC Fly With 

business applications — 
Spreadsheet* Graphics, CALX 
Desktop Publishing, Database 
and other business productivity 
tools—by up to five times. 

Get today’s best value in a ' 
performance upgrade for your 

New Low 

PC. Ask your dealer for an 

IIT Advanced Math Coprocessor. 

IIT Advantages 

Add Ur Fast! 

* Ouaranteed 10(f§i compatibility 

Fares Under 

with all 386.3§0SA, and 286 
systems and software 

* Speeds up over 2.000 applications 
by up to five times 

* 1 ji to three times faster than Intel 

$100. 

* Lifetime warranty 

* Installs instantly and easily 

* Toll-free support line 

For more information or 
the FIT dealer nearest you. 
call 1-800-832-0770 
or 408-727-1885. 

© 1992. Integrated hildnmitioii Technology. Inc* (IIT). 

All other trademarks are property of their respective holders. 

mm m mmmm Integra ted 
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Your Natural Resource 



Keyboards 


□ n rrirrmi i 11 iced 



* 8088/286/386 compatible 

* Automatically switch between XT or AT 

* One-year warranty 

FKB47G0 Fujitsu 101-key enhanced kcyboard.479.95 
FK 5001 130-key en ha need keyboard 


with calculator . 89.95 

JE2018 32-kcy sc rial keypad ..59.95 

K101 101 -key enhanced keyboard 

(90-day warranty)...,.......™. 49-95 


Power Supplies 



• One-year warranty 

JE1030 150 watt 8088.....$69.95 

JE1030A 200 watt 8088....89.95 

JE1036 200 watt 286/386 ----89.95 

JE1038A 250 watt 286/386 ....99.95 

JEI039A 300 wan 286/386 .149.95 

KaLok Hard Disk Drives 


* 90-day warranty 

KL320 20MB MFM hard drive......4169.95 

KL330 30MB RLL hard drive..189.95 


Call for information on controller cards* 



Hard Drives (IDE) 

Connor IDE ^ 

■ 8088/286/386 compatible 

* Requires host IDE adaprer 

* One-year manufacturer’s 
warranty 


Part Nd. 

r aptii-ity 

Speed 

r Price 

CP3000 

40MB 

25 ms 

$249-95 

CP30084 

80MB 

25ms 

399-95 

CP30104 

I20MB 

19ms 

479.95 

CP3204 

200MB 

I6rru 

699.95 


Controllers 


Jameco Power Base 

* Masrcrpower switch and 5 auxiliary switches fbr 
each outlet 

■ 15A. 125 VAC 

1875 watts, 60Hz 

■ Maximum spike: 

80 joules one time 

* Maximum spike voles: 

6,000V@ 4.500A 

* Clamp volts: 175V 

■ Clamping response time: 10ns 

* Color: beige 

JE1190.........$29.95 

Jameco Six-Outlet 



IDE Disk Drive 


Standard Features: 

■ Interfaces two IDE 
hard drives to system 
* One-year manufacturer's 
warranty 


ADP20 16-bit hard adapter.......$29.95 

ADP20F 16-bit hard/floppy adapter .39.95 

ADP50 8-bit hard adapter...79.95 

AD P6G 16-bi t hard adapter wi th BI OS ...... „. .79-95 


ADP60F K^bitliard/floppy adapter with BIOS..99.95 

Tool Kit 

Computer Service 

* (2) Slotted screwdrivers: l/S". 3/16" 

* (2) Phillips screwdrivers: tfO, #1 

* (2) Nutdrivcrs: 3/16". 1/4" 

* (2) Torque screwdrivers: T-10, T-15 

* H-16 pin IC mserter/scraigbtencr 

* 3-claw parts holder 

* Tweezers 

* 14-40 pin IC extractor 

* Black vinyl carrying case 

CSK8........319,95 




* Built-in safety circuit breaker (15 amps) 

* Master switch with pilot li^ir 

* Three-prong. 6-foot power cord 

* UL listed 

JEI191.......411.95 


Floppy Disk Drives 


Toshiba 1.44MB 
3.5" Internal Floppy Disk Drive 


• 8088/286/386 compatible 
■ One-year manufacturers 
warranty 

356KU..-$99.95 


DUk Drives 



* One-year manufacturer's warranty « "" 
FD55B 5,25'' TEAC 360KB w/bbek faceplate$89.95 
FD55G 5,25" TEAC 1.2MB w/gray faceplate—99.9^ 

Floppy ConWoliws 


■ One-year warranty 

JE1043 8088/286/386 rwo-drive controller...-.$49.9! 
JE1049 8088/286/386 four-drive controller,—.. 59-95 

















































31-4242 

Only A Phone Call Away 



Computer Repair 


Jameco is your most convenient shopping call for computer kits, upgrades , 
add-ons and test!prototype equipment. Discover foil service and competitive 
prices hacked by skilled technical support . Call Jameco , your natural resource 
for computer products and electronic components for over 18 years. 


1 * 800 * 831*8020 



■ 33MHz motherboard 

■ Supports up to 32 MB of RAM on-board 

* Supports 64KB, 128KB or 256KB direct mapped 
cache RAM 

* Six 16-bit dots and two 8-bit slots 

* One-year warranty 

JE3633 80386 33MHz motherboard.—,5459.95 

JE3633MS 80386 33MHz motherboard with 

MS-DOS 5,0 and Windows 3,1 . w 579,95 


• One-year warranty 

JE3625DN 80386 25MHz motherboard .«....,$349.95 

JE3616SN S0386SX 16MHz motherboard 209.95 

JE3006 80286 12MHz motherboard nn.^ 124.95 

JE1002BE 8088 10MHz motherboard .♦.,.♦.,....,.69,95 

Callfar additional software options and information 
on our 8088 * 286 and 386 computer kitsI 



Memory ^ 

Expand, your memory. See our excellent 
selection at low prices for ail types of RAM. 
Jameco also offers memory modules for Apple, 
AST, Compaq, Epson, IBM, Hewlett-Packard 
and Toshiba computers, 

DIP 

Part No,. _ Pins Function _ Price 

41256-120 16 256K 120ns.SI.69 

41256-150 16 256K 150ns....1.59 

511000P-80 18 1MB 80ns...599 

511Q00P-10 18 1MB 100ns_*. 5.49 

SlPPs and SIMMs 

41256A9A-10 256K SIPP 100ns (has leads).$ 18,95 

41256A9B-60 256K SIMM 80ns.♦.16,95 

421000A9A-80 1 MB STPP 80ns (has leads).54.95 

Call for additional information on our 
selection of math coprocessors. 


mm 

16-bH VGA Card 

* 8088/286/386 compatible 

• Comes with 256KB video RAM expandable to 512KB 

• Capable of 640 x 480 with 256 colors, 800 x 600 
with 256 colors, 1024 x 768 with 16 colors 
(512KB HAM required for all modes) 

* One-year warranty 

VG7700-„„- $99.95 

JEI040 8088 floppy controller. .......... 19.95 

JE1050A 8088/286/386 mp nochrome 

graphics adapter-- 49-95 

JE1058S 3088/286/386 Super VGA...149,95 

JEI060 80881/0. 59-95 

JE1Q62 88/286/386 RS232 serial (16450 UAR1)29.95 
JE1062A 88/286/386 RS232 serial (16550 UART139.9S 

JE1065 80286/386 I/O.-...♦.59,95 

JEI075 8088 multi I/O w/floppy controller ...69.95 
JE1076 80286/386 multi I/O 

w/floppy Controller itttt munwin. -^9-95 

JE1080 8088 memory expansion half card-,-,49.95 

RAM QUEST 8088/286/386 Orchid 

32MB memory card ,,,,, T ,, Tri ,,,,, T rTTmT 169.95 

s. Gender 
., and Adapters 


Jameco $elderless 

Breadboards 1127 

Jameco's long-lasting breadboards F y. ' 

featuit screen-printed color coordinates I <■■'.. '{■ ' ViOT. \ 

and are suitable lor many kinds of proto- 1 'jjj' ' • gj ■ 

typing and circuit design. Larger models 

feature a heavy-duty aluminum backing 

with voltage and grounding posts. 

Part Dim, Contact Binding 

ils, _L hWl. _Eiiki*__Eds J 3 

JE21 3.25x2.125 400 0 54.95 

JE23 6.50 x 2.125 830 0 6.95 

JE24 6.50 x 3.125 1,360 2 12.95 

JE2S 6,500x4.25 1.660 3 17.95 

JE26 6.875 x 5.75 2,390 4 24.95 

JE27 7.250 x 7.50 3,220 4 32.95 

Metex Digital 
Multimeters £&/ 

* Handheld! high accuracy 

* Measures AC/DC voltage, . 

AC/DC current, resistance, diodes, 
continuity, and transistor current / Mg gB j| jj 

gain (except M3900) 

* Manual ringing w/overbad protection 

■ Comes with probes, batteries, case and manual 
M3650 & M4650 only: M4 * 50 

* Also measures frequency and capacitance 

M3800 3-5 digit multimeter..........$39,95 

M3610 3.5 digit mukimcTcr,,..,,,,,,..,..........-.59.95 

M3900 3.5 digit multimeter 

w r irh tach/dwelt ,,,59,95 

M3650 3-5 d3g;ii multimeter w/frequency 

Sc capacitance....„„„„„„„ r ,„„.„74,95 

M465Q 4,5 digit w/fnequency & capacitance 

fit data hold switch............,,,,,..99.95 





PPC6 6-fool parallel DB2 5-pin male to Centronics 

male printer cable ....,.............$8.95 

PPC12 12-foot parallel DB25-pin male to Centronics 
male printer cable 1 1.95 

SAT6 6-foot 9-pin serial DE9 female to DB25 

male cable . .5,95 

25M10F 10-fooi DB25-pin male to female 

cable extension.,...... .9.95 

25M10M 10-foot DB25-pin male to mate 

cable extension.. -9-95 

GC25F DB25-pin female slim line gender changer 4,49 
GC25M DB25-psn male slim line gender changer .. 4.49 
AD925 DE9 female to DB25 male serial adapter.,.4,95 
AD926 DE9 male to DB25 female serial adapter.,.4.95 


J AMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 

1355 Shoreway Road, Belmont, CA 94002 

Sales: 1*800-831-4242 

Outside US; 415-592*8097 
FAX; 1-800*237-6948 
Jameco Service Line™: 1-800-831*8020 
Technical Support: 1 * 800-831*0084 


GET A FREE JAMECO CATALOG 
CALL 1*800*637*8471 


MENTION 
MAIL KEY 001 


■O 9/92 Jarneco Electronic 4 imnponent 8 ,/< Wimpuzer Products Alt uademarks ure registered; Eradcmatks of (heir TtSpettue companies. 

Term* Prices are suhject to change wldunuc notice- Items suhjret to aval bU lily and prior sale Complete Ust of tern^/warfinriCS rs available request 
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25-MHZ 386SX DESKTOP COMPUTERS 


The mix of components a vendor supplies with its systems can change overnight. Make sure you know what you're getting before you buy. 

(• - yes; Q - no; N/A = not available,) 

Company Acer America Acma Computers Addtech AMAX 

Corp. Research Engineering 

Model 

AcerPower 386SX 

386SX/25 

SfimPro 386SX-25 

386SX/25 

Chips 

Brand of CPU 

Intel 

Intel 

AMD 

Intel 

CPU upgrade 

• 

O' 

O 

O 

Brand of math coprocessor 

Cyrix 

Cyrix 

Cyrix 

Cyrix 

Brand of motherboard chip set 

Acer 

OPT1 

Chips & Technologies 

OPTI 

Brand of BIOS 

Acer 

AMI 

AMI 

AM! 

Memory 

Standard RAM (DRAM) 

2 MB 

4 MB 

1 MB 

4 MB 

Max. RAM (DRAM) 

SMB 

16 MB 

16 MB 

16 MB 

No. of wait slates 

None 

None 

None 

None 

Standard cache (SRAM) 

N/A 

N/A 

N/A 

N/A 

Max. cache (SRAM) 

N/A 

N/A 

N/A 

N/A 

Storage media 

Standard floppy configuration 
5V4-inch floppy drive 

Optional 

• 

Optional 

• 

3V2-inch floppy drive 

• 

• 

• 

• 

Standard hard disk configuration 
Brand and model 

Maxtor 7120A 

Quantum LPS 120AT 

WD CA280 

Quantum LPS 120AT 

Capacity 

125 MB 

120 MB 

85 MB 

120 MB 

Max. hard disk capacity offered 

2 GB 

1.4 GB 

1 GB 

1.4 GB 

Interface type 

IDE 

IDE 

IDE 

IDE 

Caching controller 

• 

0 

O 

.0 

No. of drive bays 

4 

4 

1 

4 

Monitor 

Brand 

Acer 

Impression Plus 

N/A 

Impression Plus 

Color (O/Monochrome (M) 

C 

C 

N/A 

C 

Max. resolution 

1024 x 768 

1024x768 

N/A 

1024 x 768 

Expansion slots 

No. of ISA slots 

4 

8 

2 

8 

Proprietary slots 

CPU upgrade socket 

None 

None 

None 

Standard interfaces 

No, of serial ports 

2 

2 

2 

2 

No. of parallel/printer ports 

1 

1 

i 

1 

Video adapter/Resolution 

Super VGA/1024x768 

Super VGA/1280 x 1024 

VGA/640 x 480 

Super VGA/1024x768 

Standard VRAM 

512 KB 

512 KB 

1 MB 

1 MB 

Brand of video adapter 

ATI 

Diamond 

Customer selects 

Diamond 

Mouse included 

• 

* 

O 

• 

Serial mouse (S)/Mouse port (MP) 

MP 

S 

s 

S 

Game port 

0 

• 

o 

• 

Power Supply (watts) 

145 

250 

60 

250 

Bundled software 

MS-DOS 5.0 

• 

# 

O 

• 

Windows 3.1 

• 

• 

o 

• 

Other 

Utilities 

None 

None 

None 

Warranty 

1 year parts and labor 

1 year parts and labor; 

1 year parts and labor 

1 year parts and labor 



on-site service 



List Prices 

Standard configuration 

$1295 

$1195 

$560 

$1495 

Review unit price 

$2449 

$1995 

$1106 

$1705 

Review unit options Ultra 15C controller with 2 MB of RAM, 2 MB of RAM, 

WD 80-MB hard drive, 

120 MB hard drive, 


200 MB hard drive* 

2 MB of RAM 

387SX math coprocessor, 
120 MB hard drive 

Cyrix math coprocessor, 
mini-key board 

Cyrix math coprocessoi 


OOR nVTF * SIFPTFM’RFR 1Q0? 




















Artel Design 

Cardinal Technologies 

Club American 
Technologies 

Com puAdd Computer 

Dell Computer 

386SX-25 Cache 

PC10 

Eagle 325SX 

325SC 

System 325SX 

AMD 

AMD 

AMD/Intel 

Intel 

Intel 

O 

O 

O 

O 

G 

Cyrix 

Intel 

AMD/Intel 

Intel 

Intel 

Micronies 

VLSI 

VLSI 

Chips & Technologies or Tt 

VLSI 

Chips & Technologies 

AME 

AMI 

Phoenix 

Phoenix 

4 MB 

1 MB 

2 MB 

2 MB 

2 MB 

16 MB 

16 MB 

16 MB 

16 MB 

8 MB 

None 

None 

None 

None 

None 

32 KB 

N/A 

N/A 

32 KB 

N/A 

32 KB 

N/A 

N/A 

64 KB 

N/A 

• 

O 

• 

• 

Optional 

• 

• 

• 

• 

• 

WD CA280 

TEAC SD380/H 

Quantum LPS 105AT 

Quantum LPS120AT 

Quantum LPS52AT 

80 MB 

66 MB 

105 MB 

120 MB 

52MB 

500 MB 

86 MB 

425 MB 

1.2 GB 

500 MB 

IDE 

EDE 

IDE 

IDE 

IDE 

0 

Q 

O 

O 

O 

4 

1 

4 

4 

3 

ViewSonic 

Cardinal 

Club 

Samsung 

Dell 

C 

M 

C 

G 

C 

1024 x 768 

640 x 480 

1024x768 

1024 x 768 

640 x 480 

6 

2 

8 

5 

3 

None 

None 

None 

None 

None 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

Super VGA/1024x768 

VGA'640 x 480 

Super VGA/1024x768 

Super VGA/1024x768 

VGA/1024 x 768 

1 MB 

256 KB 

1 MB 

512 KB 

256 KB 

Diamond 

Cardinal 

Diamond 

Com pu Add 

Dell 

m 

0 

• 

O 

Optional 

s 

MP 

S 

S 

S 

O 

•Q 

G 

Optional 

o 

250 

135 

200 

200 

85 

• 

O 

• 

• 

Optional 


O 

• 

• 

Optional 

None 

DR DOS 6.0 

None 

Diagnostics/Utilities 

Diagnostics/Utilities 

30-day money-back; 

1 year parts and labor 

1 year parts and labor 

1 year parts and labor; 
on'Site service 

1 year parts and labor 

1 year parts and labor; 
on-site service 

$1595 

$1299 

$1665 

$1095 

$1199 

$1595 

$1419 

$2394 

$1988 

$1708 

None 

387SX math coprocessor 

2 40-MB hard drive, 
387SX math coprocessor 

12Q-MB hard drive, 

2 MB of RAM, mouse, 
387SX math coprocessor 

120-MB hard drive, 

2 MB of RAM 
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25-MHZ 386SX DESKTOP COMPUTERS 


f* = yesf 0 = no; N/A = not available.) 

Company Duracom Computer 

Systems 

Gateway 2000 

JCC Systems 

NEC Technologies 

PC Brand 

Model 

Desksaver 386/25SX 

25 MHz 386SX 

386SX-25 

PowerM ate SX/25i 

386/SX-25 

Chips 

Brand of CPU 

Intel. AMD 

Intel 

AMD 

Intel 

Intel 

CPU upgrade 

o 

0 

o 

O 

• 

Brand of math coprocessor 

Intel, Cyrix 

Intel 

NT 

Intel 

Intel 

Brand of motherboard chip set 

DCL 

Western Digital 

VLSI 

Western Digital 

Western Digital 

Brand of BIOS 

AMI 

Quadtel 

AMI 

NEC 

PC Brand 

Memory 

Standard RAM (DRAM) 

1 MB 

4 MB 

1 MB 

2 MB 

4 MB 

Max, RAM (DRAM) 

16 MB 

16 MB 

32 MB 

26 MB 

16 MB 

No, of wait slates 

None 

None 

None 

None 

None 

Standard cache (SRAM) 

N/A 

N/A 

N/A 

16 KB 

N/A 

Max. cache (SRAM) 

N/A 

N/A 

N/A 

16 KB 

N/A 

Storage media 

Standard floppy configuration 

51/4-lnch floppy drive 

• 

• 

• 

Optional 

• 

31 /2-inch floppy drive 

Optional 

• 

• 

• 

• 

Standard hard disk configuration 
Brand and modei 

Maxtor 7080A/S 

WD CA280 

Seagate ST-3120 

Quantum LPS105S 

Conner CP-3010 

Capacity 

80 MB 

80 MB 

105 MB 

105 MB 

105 MB 

Max. hard disk capacity offered 

535 MB 

S00 MB 

200 MB 

240 MB 

400 MB 

Interface type 

IDE 

IDE (Optional SCSI) 

IDE 

IDE 

IDE 

Caching coni roller 

O 

• 

• 

O 

O 

No. of drive bays 

6 

3 

3 

4 

2 

Monitor 

Brand 

Duracom 

Gateway 

Samtron 

NEC 

Supercom 

Color (C)/Monochrome (M) 

C 

C 

C 

C 

C 

Max. resolution 

1024x768 

1024 x768 

1024x768 

1024x 768 

1024x768 

Expansion slots 

No, of ISA slots 

8 

5 

6 

4 

7 

Proprietary slots 

None 

None 

None 

None 

CPU upgrade cartri 

Standard interfaces 

No, of serial ports 

2 

2 

2 

1 

2 

No. of paraliel/printer ports 

1 

1 

1 

1 

1 

Video adapter/Resolution 

Super VGA/1024x 768 

Super VGA/1024 x 768 

Super VGA/1024 x 768 

Super VGA/1280x 1024 

Super VGA/1024 x 

Standard VRAM 

1 MB 

512 KB 

1 MB 

512 K8 

512 KB 

Brand of video adapter 

Western Digital 

Paradise 

JCC 

Tseng Labs 

Orchid 

Mouse included 

Optional 

• 

• 

• 

• 

Serial mouse (S)/Mouse port (MR) S 

S 

S 

S 

S 

Game port 

• 

o 

• 

O 

a 

Power Supply (watts) 

200 

200 

200 

250 

130 

Bundled Software 

MS-DOS 5.0 

• 

• 

• 

• 


Windows 3,1 

• 

• 

• 

• 

• 

Other 

o 

Choice of Microsoft package 

0 

Utilities 

0 

Warranty 

1 year parts and labor; 

30-day money-back 

1 year parts and tabor; 

1 year parts and labor; 

30-day money-bs 


on-site service 

1 year parts and labor 

on-site service 

on-site service 

1 year parts and Is 
on-site service 

List Prices 

Standard configuration 

$1495 

$1595 

$1259 

$1699 

$1595 

Review unit price 

$1907 

$1755 

$1604 

$3356 

$1715 

Review unit options 

130-MB hard drive, 

387SX math coprocessor 

2 MB of RAM. 

4FG monitor, 

387SX math 


Cyrix math coprocessor 


387SX math coprocessor 

2 MB of RAM, 

387SX math coprocessor 

coprocessor 
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PolyWeli Computers 

Tandy 

Tangent 

Computer 

Wyse 

Technology 

Poly 386-25SX 

2500 SX/25 HD 

325s 

Decision 386SK/25C 

AMD 

AMD 

Intel 

Intel, AMD 

0 

O 

O 

O 

Cyrix 

Intel 

Cyrix 

Cyrix 

OPT 

AMD 

OPT1 

QPTI 

AMI 

Phoenix 

AM 1 

AMI 

2 MB 

2 MB 

4 MB 

2 MB 

16 MB 

16 MB 

16 MB 

16 MB 

None 

None 

None 

None 

16 KB 

N/A 

N/A 

64 KB 

64 KB 

N/A 

N/A 

64 KB 

• 

Optional 

Optional 

Optional 

Optional 

• 

* 

• 

Maxtor 7080 

Quantum IPS 120AT 

Seagate ST-3120A 

WD CA2120 

80 MB 

85 MB 

100 MB 

80 MB 

535 MB 

510 MB 

510 MB 

1.2 GB 

IDE 

IDE 

IDE 

IDE 

Optional 

H/A 

O 

• 

5 

1 

5 

5 

ViewSonic 

Tandy 

Relisys 

Wyse 

C 

C 

C 

C 

640 x 480 

1024x768 

1024x768 

1024 x 768 

8 

3 

8 

6 

None 

None 

None 

None 

2 

1 

2 

2 

1 

1 

1 

1 

VGA/640 x 480 

Super VGA/1024 x 768 

Super VGA/1024 x 768 

Super VGA/1024 x 7£ 

256 KB 

256 KB 

512 KO 

512 KB 

Orchid 

Western Digital 

Diamond 

Tseng ET4000 

* 

• 

6 

# 

S 

UP 

s 

MP 

• 

o 

• 

0 

230 

70 

200 

145 

m 

• 

• 

• 

m 

• 

0 

• 

o 

Microsoft Works for Windows 

, 

Uti titles 

1 year parts and labor; 
on-site service 

1 year parts and labor; 
in-store service 

1 year parts 
and labor 

1 year parts 
and labor 

$1200 

$1298 

$1595 

$1599 

$1650 

$2823 

$1715 

$1719 

2 MB of RAM, 

512 KB VRAM, 

Cyrix math 

Cyrix math 

120-MB hard drive, 
Cyrix math coprocessor 

120-MB hard drive. 

4 MB of RAM, 

387SX math coprocessor, 
VGA monitor 

coprocessor 

coprocessor 



AcerPower with its 486 upgrade in place 
turned in results that were between two 
and seven times those of the other 
machines we tested. 

The CPU upgrade lets you triple or 
quadruple the performance of the Acer 
when running CPU-intensive applica¬ 
tions. This performance increase lists for 
a nominal $175. 

A Controller of Note 

Another noteworthy feature also turned 
up in the AcerPower: a hefty UltraStor 
controller, the kind of device you'd 
expect to find in a beefy network server. 
Capable of handling up to two IDE hard 
drives and three floppy disk drives 
(3 72 - or 57*-inch models) and carrying 
up to 8 MB worth of disk cache, the 
Ultra 15C comes with utility software 
that leads you through a slew of config¬ 
uration options. For example, if you 
turn on the controller’s deferred writing 
capabilities, you also can set a cache 
threshold that triggers a physical write. 
Writing occurs when the cache is filled 
to this threshold. Though we tested the 
AcerPower with only DOS and Win¬ 
dows applications, UltraStor claims 
compatibility with SCO Unix, NetWare, 
and OS/2. This surprise package will 
even support controller duplexing and 
drive mirroring. 

The Ultra 15C supplied with our Acer¬ 
Power included a 2-MB cache. We dis¬ 
abled its deferred writing (which, if on, 
would certainly have significantly 
improved the AcerPower’s file I/O and 
database results) and set its cache thresh¬ 
old to 84 percent. As our analysis of 
benchmark results shows, even with these 
restrictions the Ultra 15C provided the 
AcerPower with disk I/O figures anyone 
would be proud of. 

The BYTE Benchmarks 

But disk I/O is just one of the bench¬ 
marks in the standard BYTE test suites 
we used to compare the performance 
of this group of 386SX machines. As 
usual, we ran each system through 
low- and medium-level tests that let us 
focus on the particulars of hardware 
performance and used application tests 
to provide a good snapshot of how 
these machines would behave when 
running real software (see the figure 
on page 232). 

The applications tests cover two classes 
of software: DOS- and Windows-based 
packages. Since we were looking at 
386SX machines and it was unlikely that 
anyone would choose to use a 386SX as a 
Unix workstation, we did not run BYTE’s 
Unix lest suite. 

continued 
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Your upgrack 


Introducing Intel 

OverDrive “ Processors. 

With built-in upgradability 
we promised you room for the 
future. Room for more power. 

Well, the future has arrived. 
Presenting a revolutionary new 


category of single-chip 
upgrades: Intel 
OverDrive Processors. 
The easiest, most cost- 
effective way to add 
even more power to 
your system-for 
Intel486 “SX PCs 


i486'“SX-20 System 
Performance: Microsoft 
Word for Windows* 



OverDrive OverDrive 


now, and soon for 
all 486 systems and 
beyond. 

Just pop in a 
new OverDrive 
Processor and you’ll 
improve overall 
i486 SX system 


©19**2 Inlet Corporation. Intel486, i486 and OverDrive are trademarks of Intel Corporation. * Windows is a trademark of Microsoft Corporation. 







just checked in. 


performance by up to 70 
percent. Added perfor¬ 
mance that will benefit 
over 50,000 compatible 
software applications. 

And that goes for 
today’s demanding Windows 
software, too. 


WE MAKE 
COMPUTERS 
WORK 
HARDER. 


Find out more. Ask for eiL 98 

1 - 800 - 538-3373 


In fact, by adding an 
Intel OverDrive Proces¬ 
sor, your 486 PC will even 
run multiple Windows 
applications faster. 

To check in to the 
OverDrive Processor, see your 
local computer dealer now. 


Or for a detailed brochure, call 
1-800-538-3373, ext. 98. And hurry. 
The vacancies are filling fast. 















386SX COMPUTERS 



Though our benchmarks are not specifi¬ 
cally designed to measure compatibility, 
we often discover problems while simply 
loading and executing such a variety of 
applications—especially Windows pro¬ 
grams. Happily, none of the systems we 
tested exhibited major problems. 

Running so many systems through so 
many benchmarks creates a mind-numb¬ 
ing buzz of numbers. We distilled those 
numbers by grouping tests into five cate¬ 
gories—word processing, spreadsheets, 
database, development, and scientific/ 
CAD—and computing indexes for each 
category. The resulting collection of five 
indexes helped us to narrow our search 
for the top machines. 

After examining the data, we were 
struck by how tightly the results were 


clustered This was true for both our DOS 
and Windows tests. Indeed, if you consid¬ 
er performance alone, you find neither 
outstanding winners nor outstanding 
losers on the tests. 

Of course, occasional anomalies 
cropped up, but their significance became 
obvious when we explored the bench¬ 
mark results on a single large spread¬ 
sheet. For example, the AcerPower 
turned in unusually good figures for low- 
level I/O and Windows database tests. 
The Acer’s fine showing can be traced to 
its Ultra ISC caching drive controller 
from UltraStor. 

Ultimately, we managed to select two 
performance winners: the Wyse Deci¬ 
sion 386SX/25C and the Poly Well Poly 
386-25SX. Keep in mind, however, that 


our benchmark results reveal a close 
race. For example, the NEC PowerMate 
SX/25i showed up twice in the winner’s 
circle—once for word processing and 
again for database performance. Also, 
our performance indexes reflect overall 
results; the anomalies mentioned earli¬ 
er—outstanding performance on one or 
two tests—were smoothed out during 
the indexing process. 

Buying Decisions 

As we evaluated these systems, a ques¬ 
tion hung in the air: How wise an invest¬ 
ment is a 386SX system really? None of 
these systems is had , but all the advan¬ 
tages we can find seem so marginal , 
What are the advantages? Price...may be. 
Space? Let’s consider these issues. 

continued 


386SXES FACE-OFF 


Compaq DeskPro 

■ AcerPower 386SX 

SH Acma 366SX/25 

EH Addtedi Slim Pro 386SX-25 

EH AMAX 386SX 25 

1 1 Ariel 3B6SX-25 Cache 

EH Carding] PC 10 

H Club Eagle 32&SX 

EH CompuAdd 325SC 

D Dell System 325SX 

EH Ouracam Desksaver 386/25SX 

El Gateway 25MHz 386SX 

B JC 386-25 MHz 

B NEC PowerMate SX/2SI 

B PC Brand 386/SX-25 

| Polywell Poly 3&6-25SX 

| Tandy 2500 5X/25 HD 

B Tangent 325 

B Wyse Decision 386SX/25C 



LOW-LEVEL OOS 


CPU 


FPU 


Disk 


Video 


A 

Better 


Worse 

V 


A 

Belter 


t 


li 


IT 


wm 

in 


ULU 


DOS APPLICATIONS 


Word Processing Spreadsheet Database Development 


Scientific 


CAD 


Overall 


Worse 

V ■ I 


I I ■ Ll I i JH oil Li h i i 1 I ■ 


WINDOWS APPLICATIONS 


Word Processing Spreadsheet Database Development Scientific DTP Overall 



When it comes to performance, 386SX systems are closely grouped. Our two picks t the PolyWell Poly 386-2*SX and the 
Wyse Decision 386SX/25C, placed well across the hoard . The NEC PowerMate SXI251 also performed well , 
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Promise 
Introduces 
the First 
Truly 

Affordable 
Caching Disk 
Controllers. 


data bottleneck that takes up so much of your valuable time 
and at a fraction of the cost of similar cache controllers. They 
install in minutes and require no special tools or expertise. 


If you’re tired of watching your hard drive 
slowjy give up its data, Promise Technology may 
be able to put the spring back into your data handling... 
There are other caching IDE controllers available, bur 
they don r t share the flexibility and simplicity of the DC- 
2032, These two attributes will make it a sterling 
addition to your computer. M - 
Bill O f Btien t PC Sources. 


An enormous improvement in per- 
ff tormance was immediately obvious compared 
to the un-cached controller.,. Overall, this controller 
increased performance by a factor of around 8 times 
when using large database applications. At a more 
general level, the whole machine seemed faster and 
more responsive ... At the new- lower price, this is an 
extremely good value and extra features make this 
controller (DC-2031) a particularly attractive ££ 
option, Daw Pearman, PC+ (U.K.) March 92 


Super IDE Super IDE: 1/0 DC-2031 

IDifSA IDE- ISA IDE ISA 


DC-2040 DC-4030 003040 

SCSI ISA Local Bus SCSI EISA 


Order an IDE Caching Controller 
today and watch your system 
operate at light speed! 


,3ms Average Disk Access Speed. 
•"Plug and Play" Operation, 
Easy to Follow Documentation, 
•Two Year Warranty, 

• Guaranteed to Run with 
All Operating Systems 
& Applications Software, 




OEM and Dealer 
Inquiries Welcome. 


ITALY: GERMANY: U X: FRANCE: 

Executive di AscoJi CPS Dan Technology HT5 

(39) 0341-282614 MWMCtfSfrJSW (44)081-902-3922 C33> 042-20-19-59 

-I . VA_i_•_ i 


Toll Free in USA 

1 - 800 - 888-0245 

Hard drive depklfld IsOfit Mav tnr IXITIS UJE Ortve, 
P-rwided courtesy ^Maxtor Corporal iuir. 


PROMISE 

TECHNOLOGY, INC. 

1460 Koll Circle, San Jose, CA 95112 
Tel. (408) 452-0948 Fax (408) 452.1534 

















386SX COMPUTERS 



With new 80x86 processors sprouting 
in Intel's fertile soil so frequently these 
days, it’s difficult to tell what par is 
anymore, but 33-MHz 386DX machines 
are easily obtained at prices not far 
beyond what you'd pay for any of these 
386SX machines. And it's obvious that 
a 33-MHz 386DX is going to run 
through tasks more quickly than a 25- 
MHz 386SX (our benchmarks indicate 
performance improvements of 200 per¬ 
cent to 500 percent when running a DX 
system). 

Granted, you’re not buying just a proces¬ 
sor—you're buying a complete system, 
and that includes disk controllers and 
monitors and maybe tape drives and so 
on. A good caching disk controller loaded 
up with lots of memory can go a long way 
to making up for a sluggish processor. 


You can even get Windows accelerator 
cards to put zing in graphics operations. 

Bui with price differences of only $200 
to $300 in favor of the 386SX, the only 
economic reasons for going the SX route 
are if you’re really strapped for funds and 
you don’t have the time to shop around. A 
good shopper can easily make up a $300 
difference. All those accelerator cards and 
caching controllers would be just as 
happy— happier , in fact—in a DX system. 

Economics aside, someone might argue 
that the 386SX allows for space-con¬ 
scious designs, and makes possible 
machines such as the Cardinal and the 
Addlcch. But it's hard to imagine a space 
that could accommodate any kind of 
monitor worth spending time with but 
that can’t fit a reasonably sized desktop 
computer. We’ve seen 486 systems as 


small as or smaller than many of the 
386SX systems we tested in this product 
report. 

If, knowing the breed’s limitations, you 
still decide to buy a 386SX system, wc 
recommend you seek out the PolyWell 
Poly 386-25SX or ihe Wyse Decision 
3K6SX/25C system. But your rationale 
must be a good one—strong enough to 
warrant choosing the less capable 386SX 
over a 386DX. Frankly, we’d be hard put 
to think of a single such reason. ■ 


Rick Grehart is technical director of the 
BYTE Lair He has a B.S . in physics and 
applied mathematics and an MS. in 
mathematics/computer science , Stan 
Wszola is a BYTE Lab testing editor. You 
can reach them on BIX as "rick_g" and 
"stun , ’ 1 respective ly. 


COMPANY INFORMATION 


Acer America Corp. 

2641 Orchard Pkwy. 

San Jose, CA 95134 
(800) 733-2237 
(408) 432-6200 
fax: (408) 432-6221 
Circle 1105 on Inquiry Card. 

Aetna Computers, Inc, 
48501 Warm Springs Blvd. 
Fremont, CA 94539 
(800) 768-6888 
(510)623-1212 
fax: (510)623-0818 
Circle on 1106 Inquiry Cord. 

Addtech Research, Inc, 
41332 Christy St. 

Fremont, CA 94538 
(510) 623-7583 
fax: (510) 623-7538 
Circle ! 107 on Inquiry Card. 

AMAX Engineering Corp, 
47315 Mission Falls Court 
Fremont. CA 94539 
(800) 888-2629 
(510) 651-8886 
fax: (510) 651-3720 
Circle 1108 on Inquiry Card. 

Ariel Design, Inc* 

145 Webster St. 

Hanover, MA 02339 
(800) 882-7435 
(617)982-8800 
fax:(617)982-9095 
Circle 1109 on Inquiry Card. 


Cardinal Technologies, Inc, 

1827 Freedom Rd. 

Lancaster, PA 17601 
(800) 233-0187 
(717) 293-3000 
fax: (717) 293-3055 
Circle 1110 on Inquiry Cord, 

Club American 
Computers, tne, 

3401 West Warren Ave. 
Fremont, CA 94539 
(800) 524-2582 
(510)683-6688 
fax: (510) 490-2687 
Circle 1111 on Inquiry Card, 

CompuAdd Computer Curp, 

12303 Technology Blvd. 

Austin. TX 78727 

(800) 627-1967 

(512) 250-1489 

fax:(512)331-6236 

Circle 1112 on Inquiry Card. 

Dell Computer Corp. 

9505 Arboretum Blvd. 

Austin, TX 78759-7299 

(800)426-5150 

(512) 338-4400 

fax: (512)338-8700 

Circle 1113 on Inquiry Card. 


Duracum Computer Systems 

1425 Green way Dr,, Suite 570 

Irving, TX 75038 

(800) 551 -9(XX) 

(214)518-1200 

fax: (214)518-1090 

Circle 1114 on Inquiry Card. 

Gateway 2000, Inc. 

610 Gateway Drive 

Norlli Sioux City, SD 57049 

(800) 523-2000 

(605) 232-2000 

fax: (605) 232-2023 

Circle 1115 on Inquiry Card. 

JCC Systems 

17990 East Ajax Circle 

City of Industry. CA 91748 

(818) 810-3696 

fax: (818) 964-7331 

Circle 1116 on Inquiry Card, 

NEC Technologies, Inc, 

1414 Massachusetts Ave. 

Box boro ugh, M A 01719 
(800) 388-8888 
(508) 264-8000 
fax: (708) 860-7973 
Circle 1117 on Inquiry Card. 

PC Brand, Inc. 

405 Science Drive 

Moorpark, CA 90321 

(800) 722-7263 

(805) 378-7848 

fax: (805) 378-780J 

Circle 1118 on Inquiry Card* 


PolyWell Computers, Inc. 

6I-C Airport Blvd. 

South San Francisco, CA 
94080 

(8(H)) 999-1278 
(415) 583-7222 
fax:(415)583-1974 

Circle 1119 on Inquiry Card. 

Tandy Corp./Radio Shack 
1800 One Tandy Center 
Fort Worth , TX 76102 
(817)390-3011 

Circle 1120 on Inquiry Card. 

Tangent Computer, Inc, 

197 Airport Blvd. 
Burlingame, CA 94010 
(800) 466-3300 
(415)342-9388 
fax:(415)342-9380 
Circle 1121 on Inquiry Card, 

Wyse Technology, Inc, 

3471 North First St. 

San Jose, CA 95134 
(800) 438-9973 
(408)473-1200 
fax: (408) 473-1972 
Circle 1122 on Inquiry Card. 
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Northgate' SlimLine* Is Back And Faster Than Ever! 


New Northgate Local 
Bus Video - Up To 2000 Faster 
In Both Windows And DOS! 



Lowest Price 
Local Bus Video 
System... 


(Lease as tow as $73.96 
per month!*) 


DX2/66 

Available 

Now! 




Universally-Upgradable Northgate ZXP System! Your 
Choice Of SX/25, DX33, DX2/50, DX2/66 And All OverDrives! 


A Northgate Exclusive! No other 
computer offers all these features. 

Check them out! Then, call Northgate! 

Intel 80486SX™/25 MHz processor MICROSOFT 3 

4MB of RAM; expands to 32MB WINDOWS™ 

Virtue! Cache - Zero Wait State Performance Readvto Rln " 

40MB hard drive 

1.2MB or 1.44MB floppy drive 

High-speed local bus VGA with 1MB video RAM 

1024 x 768 Panasonic monitor 

Omni Key* keyboard 

MS-DOS' 5.0 and QBasic 

Microsoft' Windows 3.1 and mouse 

Award-winning Northgate service and support 

30-day no-risk money bock guarantee 



Call for complete custom 
configuration information 

800-345-8709 

Major corporations, volume purchasers and government 
agencies cali National Business Accounts: 800-545-6059 

G5A# GS0GK91AGS5193 PS01 

Charge it to your VISA, MasterCard, Discover, 

American Express or Northgate Sig 'N' Card. 
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NORTHGATE 
COMPUTER 
SYSTEMS/NO 


"When it has to work right" 
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Extra! Extra! 
MoncLo Price 
Change! 


To, Rruno 
Heather god the 
prize for the 
lowest wedding 
ever: in an ioe 
cave. 15 ft, 
below ground * in 
Anlartica, at 
feertow zero. 


Compudyne 
is probably the 
foxiest growing 
PC comftany in 
the history of 
the industry. 


C ompudyne is the PC manufacturing and direct marketing arm of CompUSA™- 
The Computer Superstore (NASDAQ symbol; CUSA)—inventors of big volume, 
deep discounting PC retailing, and the largest chain of computer super stores in 
the country. Compudyne manufactures top quality, fully supported computers 
as available from only the largest PC manufacturers at prices typically found only 


THb first ill a How Geircratinn: 

* Only 5 , jibs, with battery 

* Slim, trim iTx B.s"x T.6" 

(yes, only 1 . 6 ” thick!) 

* Full 10 ", 64 grayscale 
brilliant VGA screen 

* Internal 31/2" 1,44 MB floppy drive 

* Built-in trackball saves 
carrying a mouse 

* Microsoft® Windows 3.1 installed 
ready to run 

* Polaris PackRat 4 . 0 “ 

Personal Information Manager" 

* External SVGA monitor 
and keyboard support 

* Toshiba-compatible external 
expansion bus 

* User-installable FAX modem 
and other options 

* Full keyboard-dedicated 'page 
up/down', ’home’ and 'end' keys 

* Built- in serial ( 2 } and parallel (1) ports 

* FCC Class B certification 

ORDERING 

► I-8oo-332-COMP(2667) 

p In tcrnat i ona I ca tiers d ial: \-i 14- 702- 00 5 5 

► 24 hour f ax 1 - 214-7 02 *0300 

► Corporate credit and volume terms available, 
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BTE0921 




(MBs) 

(MBs) 

(Hrel 


386SX L/25 

386SXL-25 MHz 

Optional BC3B7SX 

2 standard 

4 & 6 options 

60 

3+ 

* 1,599 

SSStao’ 

386SL/25 

Intel 8B86SL-25 MH 2 

64 K CPU cache 

Advanced SL power mgm't 
Optional 803G7SX co-processor 

2 standard 

4 S B options 

BO 

3+ 

* 1,999 

S7Vmo‘ 

48GSX/25 

Intel B048BSX—25 MHz 

Built-in 8K CPU cache 

4 standard 

B& 20 options 

m 

25+ 

* 2,499 

S93/mo‘ 

486DX m 

Intel 8048BDX-33 MHz 

Built-in 8K CPU cache 

as above 

m 

Z5+ 

* 2,999 

Slll/mo* 


We are to 


SERVICE S SUPPORT 


notebooks what 
Grisclda of 
Skyktnd fi'os fn 
Pomeranians; 
the lightest, ah 


p Tot I -free techn leal support 

► On-site service for desktops^ and 
overnight replacement for portables. 

► Next-day s h i ppin g for most systems , 


COMPUDYHE 


lib., 12 oz. 


tt Wilhm 1 DO miles of any of ever 4M 
Dow Jones Serwce Centers 


Circle 384 on Inquiry Cord. 


THE LOWEST OF THE LOW PRICES. GUARANTEED. 

Prices and speeifnatioes subject to change wilttaul notice Compudyne Direct, 15151A Survey#. Addison TX 75244. 




































Inlsf '' 336 & 406 £ l“ic: lirtel Insula IlKjd aFe trsdartifirifs nf lnte‘ Carp Trartamisrki belong to rhnir ragLsterfKt gwflfics *L casing nrrangrcl tnrnuqh Lessing firntifi Inc. payments based nn 3ft morath Dpen-sncf ra^s. 


Duality. Lowest Prices. Guaranteed. 


at garage shop done houses. Results? We’re already one of the largest direct PC 
companies in the country and probably the fastest growing PC company in the 
history of the industry! And, we guarantee that our prices are the lowest of any 
currently advertised. If by chance another manufacturer got a late-breaking 
reduction to press a few minutes before us, rest assured, we’ll beat it. 

ritel 


To Order Call Toll Free: 
i-Boo-933-COMP (2667) 
InVI callers dial: 1-214-702-0055 
24 Hour Fax: 1-214-702-0300 

8am-7pm ICSTI Mon-Fri. & 9am-4pm (CST) Sat. 


Hear Yel Hear Ye! 

4S6SX/25 Prices 
Hit New Low!!! 
386DX/335 For ^ 
SX Prices!!! 
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IMBsl IIWBs'i 

3S6SX/25 Intel BD386SX-25 MHz 1 standard 50 1.2 or 

32 max 1.44 

386DX / 33 Intel B03B6DX-33 MHz 2 standard 80 as 

32 max above 

486SX/25 Intel 8048GSX-25 MHz 2 standard 80 1.2 & 

Built-in IK GPU cache 32 max 1.44 


386DX; 33 Intel 8Q38GDX-33 MHz 4 standard 105 as 

CACHE 64K CPU cache 32 max above 


16 bit SVGA card 
14‘ 640x460 VGA 
Color Monitor 

as above 


s 89r 

S33/mo + 

s 999 

S37/mo' 

16 bit SVGA card St 7Qfl 
14’1024x768 SVGA 
Color Monitor 


16 bit SVGA card 
w/IMBvidiflG RAM 
& Hi-Color Support 
14'1024x768 SVGA 
Non-interlaced multisync 
Color Monitor 


* 1,499 

$56/mo' 


486DX; 33 
CACHE 

Intel S04BCDX-33 MHz 
# CPU cache 

4 standard 

64 max 

130 

as 

above 

as above 

s 1,799 

S67/mo' 

* And many, many more! 

486DX2; 58 

Intel 80486 DX2-50 MHz 

4 standard 

130 

as 

as above 

S 1,999 

WARRANTIES 

CACHE 

12BK CPU cache 

64 max 


above 


► 30 * days, no-questtons-asked 


New Double Clock CPU 





return policy.^ 

48GDX/50 

Intel 80486 DX-50 MHz 

6 standard 

210 

as 

as above 

* 2,499 

SS9/mo' 

► 1 year limited warranty. 

CACHE 

128K CPU cache 

64 max 


above 


'* Does not indcitfe Windows 318 inJ mouse 


True 50 MHz CPU 





Muse be returaj as new m anginal packaging. 


* Rugged, aesthetic Macintosh style 
case on steei frame 

- Microsoft® Windows 3.1 installed 
ready to run 

* Microsoft compatible serial mouse 

- Artisoft’s LANtastic® LAN 

* 101 AT-style keyboards 

- Built in serial ( 2 ), parallel 0 ) and 
game Cl) ports 

- 8 i/o board slots 

* 200 watt power supply 

- FCC Class 8 certification 

- U/L listed 

Optics, fljiliims, Options... 

- Displays: Mono or color VGA; 

I024 and 1280 interlaced or 
non-interlaced; 14" to 20" 

- Hard Drives: 40; 80; 105; 120; 211; 
483; 680 MBs or 1.2 GBs 

* Internal CD-ROM (inc.Groliers 
Encyclopedia, Toolworks, Reference 
Library and PC-S 1 G) 

* Internal FAX/Modem: 

9600 bps send/receive 
fax; 2400 bps modem; 
inc. WinFax and 
Qutckiink Software. 


if yo« can futti 
a PC that meets 
or exceeds 
our equivalent 
^l^.rijinuion, hut 
is shipping^ at a 
lower advertised 
price * uw7/ mutch 
the price 


4/14/92 

LANtastic 

wr.4.1 


LANtastic 
in ail systems! 


3 B 

Microsoft® 

WINDOWS™ 

REAW-TO RUN 



































EPSON NB-SL/25 
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SYSTEM 


Eight Notebooks Keep 
a Tight Grip on Power 


JIM CARLS 


N otebook computers run on batter¬ 
ies. Well, mostly. But the slightest 
chance that built-in batteries will 
not outlast a cross-country trip or 
carry you ihrough an important 
presentation means you need 10 travel 
armed with an AC power cord and extra 
batteries. The Holy Grail of notebook users 
is a portable machine Lhat will last a whole 
trip entirely on its own resources—one 
that Lets you leave the accessories al home. 

New processors and advances in power 
management have moved us closer to this 
ultimate goal. In this article. I'll review 
eight notebooks based on Intel’s 386SL 
and AMD's 386SXL processors. These 
machines take advantage of the sophisti¬ 
cated power management features offered 
by these processors, along with other re¬ 
cent advances in portable technology, to 
extend battery life. B YTE’s latest battery- 
life test suite (see the text hox “A New 
Thumper” on page 250) will be the main 
proving ground. Bui Tit also evaluate Lhe 
portability and the ‘Teel” of Compaq’s 
LTE Lite/25, Dell’s NL25, Epson’s NB- 
SL/25, Insight’s 386SXL-25, NCR’s 3170, 
NEC's UltraLite SL/20 f Sharp's PC-678 L 
and Zenith Data Systems' Z-Note 325L. 

Enabling Technology 

Processors designed with power manage¬ 
ment in mind lead the list of new tech¬ 
nologies driving improvements in battery 
life, Intel's 386SL provides System Man¬ 
agement Mode, a software environment 
ideal for power management functions. 
The device also combines processor, cache 
controller, and bus controller into a single 
chip: a few other peripherals arc included 
in Intel’s companion 82369SL device. This 
high level of integration gives the system 
better control over its subsystems and re¬ 
duces overall power requirements. 


AMD offers its own 386-compatible, 
power management-aware processor 
called the 386SXL. This processor pro¬ 
vides an interrupt line that manufacturers 
can incorporate into power-managed de¬ 
signs. 

NiMH (niekel-metal-hydiide) battery 
technology can increase notebook life by 
providing batteries with increased capac¬ 
ity per cubic inch. NiMH batteries provide 
20 percent to 30 percent better capacity 
than more common nickel-cadmium bat¬ 
teries and are Jess subject to charge mem¬ 
ory effects. They are more expensive 
(about twice as costly as nickel-cadmium 
batteries), but they give the manufacturer 
the option of shrinking the machine and 
maintaining duration of use. 

Standard Features 

The feature list for these computers shows 
a great deal of standardization in notebook 
design (see the table). While this trend 
may be driven by user wish lists, it also 
reflects these machines' greater level of 
integration. Each system includes a 60- to 
86-MB hard drive, a backlit LCD, and a 
L44-MB internal Tloppy drive (the NCR 
3170's floppy drive is external). All come 
with at least 2 MB of RAM: for this re¬ 
view BYTE requested a minimum of 4 
MB. All accept an optional modem or fax 
modern card, except the NCR 3170, which 
already has one. 

Each machine includes a power man¬ 
agement system lhat allows you to regulate 
how and when the machine uses power, 
with at least one factory-set configuration. 
At a minimum, you can control processor 
speed, backlighting, and hard drive activ¬ 
ity through time-outs. Each machine also 
has at least one standby or idle mode, in 
which the power manager stops the clock 
on the processor and shuts down al I sub¬ 



systems except memory. Each machine 
can resume operations if a signal comes 
in Ihrough the serial or modem port. All 
these machines have a configuration pro¬ 
gram to customize power management, 
hut only four (the NL25, the NB-SL/25, 
die UltraLite SL/20, and the Z-Note 325L) 
offer access to system configuration from 
within an application. 

In the following sections, I’ll evaluate 
each machine for battery life and perfor- 
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EvTE 


ACTION SUMMARY 


mance. Von can find the benchmark 
graphs to back up these evaluations in the 
figure on page 249. Eve also included sub¬ 
jective impressions on keyboard design 
and display usability, which often deter¬ 
mine how pleasant (or uncomfortable) a 
notebook is to carry and use, 

Compaq LTE Lite/25 

The $2799 LI E Lite/25, boosted by strong 
video scores, ran close to the lop in the 


BYTE application performance Lests. It 
also performed very well on batteries, run¬ 
ning second only to the Z-Note. 

The LTE offers three preset levels of 
power management and one custom level. 
You cannot customize individual compo¬ 
nent controls from within a program, but 
you can step through the four predefined 
levels with a hot key. In addition to the 
zero-activity standby mode, the LTE of¬ 
fers an intermediate system-idle mode and 


m WHAT POWER-SAVING 
NOTEBOOKS ARE 

Notebooks designed around 
Intel's 386SL and AMD's 386SXL 
to minimize power requirements 
and extend battery fife. 


■ LIKES 

Long notebook life; integrated 
networking and communications; 
small and lightweighl designs. 


■ DISLIKES 

Many poor keyboard layouts; 
some expensive price tags. 


■ RECOMMENDATIONS 

ZDS's Z-Note 325L is outstanding 
in most categories; Compaq's LTE 
Lite/25 and NCR's 3170 are 
mare compact alternatives; and 
Dell's NL25 is comfortable and 
reasonably priced. 




a hibernation mode, in which the system 
saves a RAM image to disk and shuts off. 
You can activate a small pop-up battery 
gauge from the keyboard that remains vis¬ 
ible as you work. 

The LTE’s keyboard is a good trade¬ 
off between compactness and usability. 
All the most common keys arc accessible 
withoul shifting, although the Home, End, 
PageUp, and PageDown keys are incon¬ 
veniently located in the top row. 

The screen on this machine is one of 
the best in the group, giving a very good 
range of contrast. The darkest “grays” look 
blue, which 1 found slightly distracting, 
but there was no arguing with the read¬ 
ability of the screen. It’s a very solid piece 
of equipment. 


Dell NL25 

As one might expect from Dell, die $2178 
NL25 is a very good value for its price. 
If s a well-balanced machine, with many 
good features and no bad ones. Its battery 
life was shorter than some, but still re¬ 
spectable; its performance marks were 
usually just behind the best in the group 
and occasionally surpassed them. Dell pro¬ 
vides a pop-up configuration screen for 
power management, making it easy lo ad¬ 
just settings while you work. 

The NL25 takes first place in keyboard 
quality. Not only does It have a very good 
touch, but all the keys are in the most 
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ZDS Z-NOTE 325L 


Machines range in size from the bulky NEC 
Ultra!Ate SUNK which stands over 2 inches high , 
to the amazingly compact Sharp PC-678E which 
crams a full system into less than 151} cubic inches 


DELL NL25 


INSIGHT 386SXL-25 


NCR 3170 


■ > 

1 ' SHARP 
PC-6781 


COMPAQ 
LTE LiTE/2 
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EIGHT NOTEBOOKS KEEP A TIGHT GRIP ON POWER 


FEATURES OF POWER-SAVING NOTEBOOKS 


Price, size, and weight of these notebooks cover a broad range . Insight's and Dell's systems are the least expensive t 
selling for less than half the price of ih e full -featured NCR 3170, Sharp's PC-6781 is the smallest machine. 

(m -yes; o = nof 



Compaq LTE 
Lite/25 

Dell 

NL25 

Epson 

NB-SL/25 

Insight 

306SXL-25 

NCR 

3170 

NEC 

UltraLite SL/20 

Sharp 

PC-6781 

ZDS 

Z-Note 325L 


Price 1 

Base unit 

As tested 

$2799 

$2799 

SI 999 
S2178 

$3099 

$3298’ 

$1899 

$1899 

$539£F 

$5748 2 

$2999 

$3268 

$2599 

$2098 

$4299 

$4299 

Processor 

I3S6SL-25 

I386SL-25 

i386SU25 

Am386SXl^5 

i386SL-25 

I386SL-20 

i3B6SL-20 

i386SL’25 

Clock speeds 

(MHz) 

25/6.2 

25/8 

25/6.25 

25/6 

25/3.25 

20/5 

20/5 

25/6.25 

RAM 

(base/maximum: 

MB) 

4/10 

2/8 

4/20 

4/8 

2120 

2/8 

2/8 

4/12 

Hard drive 
capacity (MB) 

84 

60 

60 

86 

00 

80 

80 

85 

PCMCIA 2.0 
slot 

O 

O 

O 

O 

• 

O 

• 

O 

Display type 4 

Edgeiit 

STN 

Edqeiit 

TSTN 

Backlit 

STN 

Edgelit 

TSTN 

Backlit 

TSTN 

Backlit 

STN 

Backfit 

TSTN 

Edgelit 

TSTN 

Pointing device 

None 

None 

None 

Meuse 

FingerPoint 

Mouse 

None 

Internal 

trackball 

Clip-on 
trackball 

Ports 4 

M/K, N, E, D 

M/K tn 

M/K/N, P/D 

M/K/N 

M/K/N, E, D 

M, K, N. E, D 

N, E, B, P/D 

M/N, E M 

Dimensions 

(D x W x H; inches) 

8.5x11 x 1.75 

8.5x11 x 1.3 

9.25x11,7x2 

8,5 x 11 x 1.8 

8.5x11 x 1.8 

9 x 1 1 x 22 

8.5x11 x 1.6 

8,5 x 11.9x1.9 

Weight (lbs,) 

6.0 

6.3 

7.2 

5.8 

4.9 

6.4 

4.9 

5.9 

Battery 

technology 

NIMH 

Nickel 

cadmium 

Nickel 

cadmium 

Nickel 

cadmium 

Nickel 

cadmium 

Nickel 

cadmium 

Nickel 

cadmium 

NiMH 


1 Unless otherwise noted, as-tested price indudes 4 MB ot RAM, no modem, 
and Features as listed in this table; base configurations vary. 
z NCR 3170 configuration indudes tax modem. 
a NB-SL/25 configuration included b MB of RAM. 

1 Ail units include a VGA-compatible LCD and an external VGA port. 

5TN = supertwlst nematic; TSTN - triple-supertwist nematic. 


H In addition To the pons listed, each unit includes one parallel and one serial port. 
M = mouse; K = keyboard; N - numeric keypad; E = expansion unit; 

D = external floppy drive; p = extra parallel port; B - external battery. 

Entries separated by a slash indicate a multipurpose port. 


usable arrangement possible on a compact 
keyboard. The Insert, Delete, and all cur¬ 
sor-movement keys are placed individu¬ 
ally around the lower right corner where 
they are easy to access. The function keys 
at the top of the keyboard are not quite 
full-size, but they're still big enough to 
use effectively. 

Although the screen is not quite as 
bright as the best of the others, it has good 
cursor visibility. The NL25 is well de¬ 
signed, and I can recommend it for those 
who plan to write and edit a lot of text. 

Epson NB-SL/25 

For its $3298 list price, the NB-SL/25 
gives you several good features, balanced 
by some unfortunate ones. For travelers, 
Epson provides a renewable “road service" 
guarantee, which will quickly replace all or 
part of a downed system at no charge. In 
computing speed, the NB-SL/25 held its 
own against the other top performers. 

The NB-SL/25 comes with two batter¬ 
ies, between which the unit will switch au¬ 
tomatically. You can change the battery 


not being used while the system is run¬ 
ning. Despite the dual batteries, lifetime 
was below average. 

This unit has a well-thought-out key¬ 
board that minimizes the finger-twisting 
sometimes needed to access cursor-con¬ 
trol keys on other units, but the murky 
screen lagged behind those of the rest of 
this group. 

Insight 386SXL-25 

Insight's machine lists at $ 1899 (including 
an 86-MB hard drive and a mouse), mak¬ 
ing it a veiy good deal despite performance 
that didn’t quite keep pace. This is the only 
machine in the group that uses AMD’s 
386SXL chip; the 386SXL-25 held up 
very well on BYTE's battery-life tests. A 
command-line utility controls power man¬ 
agement, offering fairly basic control over 
management settings. 

The keyboard has a slightly soft feel to 
it lhal some might not enjoy, bui it reduced 
fatigue when I was typing flat-out. The 
386SXL-25 has a good screen—almost as 
good as the Z-Note’s. 


NCR 3170 

The 3170 (which until recently was called 
the Safari SSL/25) is the second-smallest 
and most expensive machine in the test 
group. The $5748 notebook is also ihe 
only machine with a built-in fax modem 
and an outboard drive, and one of only 
two with a PCMCA slot. The LCD screen 
is extremely readable, and the 3170’s 
designers have paid special attention to 
mouse pointer visibility. The keyboard is 
good, albeit a bit stiff, and it suffers from 
the location of the Home, End, PageUp, 
and PageDown keys at the top. 

The 3170 offers a configuration screen 
that includes power management settings. 
Besides the standard set of time-outs, you 
can disable power for unused ports or slots, 
and you can lock the CPU speed for pro¬ 
cessing-intensive software. At just over 3 
hours on BYTE’s tests, battery life was 
reasonable, but the 3170 trailed most of 
the other systems. 

For basic cursor and mouse control the 
3170 offers the FingerPoint Mouse, which 
consists of what might be called a “joy- 
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BYTE NOTEBOOK BENCHMARKS 



Toshiba T22QGSX 
Insight 3B65XL-25 
ZDS Z-Note 32BL 


I'' 1 Compaq LTE Lite/25 □ Dell NL25 CH Epson NB-SL/25 

LJ NCR 3170 EH NEC UHraLite SL/20 H Sharp PC-6701 




All results are indexed, antf higher numbers Indicate betier performance. For each index in the DOS and Windows tests, 
a Toshiba T22Q0SX running DOS 5.0 and Windows 3.0 - 1. 

The BYTE Sow-level benchmarK suite identifies relative performance at the hardware level, breaking down performance by 
system component. The results o! these tests can help you Identify Ihe relative performance of a gtven subsystem and determine 
where performance bottlenecks may lie. For a complete description of these tests, see “BYTE's New Benchmarks: New 
Looks, New Numbers," August 1990 BYTE. The BYTE Iqw-ievei benchmarks, version 2.2, are available in the byte.bmarks 
conference on BIX, or you can contact BYTE directly. 

BYTE’s application performance suite measures the performance you can expect to see running a given application cat¬ 
egory under a given operating environment. We test under two environments: DOS 5-0 end Windows 3.0. We lest three ap¬ 
plication categories for each environment, running lest scripts using Ihe following programs: Word Processing WordPerfect 
5.1 and Lotus Ami Pro 2.0: Spreadsheet: Lotus 1 -2-3 release 2.3 and Microsoft Excel 3.0a; and Database: Software Publishing 
Superbase 4 version 1.3 and Borland dBase IV. The date files and test scripts are available from BYTE. 

Battery-life tests illustrate the Z-Note 325Vs and the LTE Lite/25 's edge in power 
conservation; the two machines ran longest through BYTE's "typical use’* suite. 
Although easily portable, the Sharp PC-6781 turned in a poor running time. The LTE 
and the Z-Note, along with the NCR 3170 , are also the fas rest notebooks in this class. 


button” flanked by two other buttons used 
as left and right mouse buttons. With its 
dual speeds, the FingerPoint Mouse is a 
fairly effective pointing device, but NCR 
wisely notes that it is not meant to replace 
a real mouse or trackball* 

The real value of the 3170 lies in its 
plug-and-play approach* It comes out of 
the carton loaded with Windows* AT&T 
Mail Access Plus, and BilFax 2,0, which 
works with the included cellular-ready 
240G-/960G-bps fax modem. I typed a very 
quick message into Windows Write and 
was immediately able to fax it to a friend 


just by plugging in the phone line and se¬ 
lecting the fax as the current printer, 

NEC UltraLite SL/20 

This machine is one of the two 20-MHz 
machines included in this group. At $3268, 
it falls in the middle of the price range. 
The UltraLite proved an excellent battery 
performer—third in this group. 

The UltraLite’s CPU goes into an idle 
mode as soon as system activity stops. You 
configure power management features 
through a pop-up utility. 

The UltraLite has a crisp screen framed 


IF YOU READ THIS 
AD, THEN YOU'RE 
ONE OF BYTE'S 
500,000 READERS 
WHO IS: 


• INFLUENTIAL 

• AUTHORITATIVE 

• TECHNICALLY- 
ADVANCED 

• KNOWLEDGEABLE 

• INNOVATIVE 

AND MOSt OF ML 
... BUSY! 



When you want to buy, turn to the 
BYTE Buyer's Guide in the back 
for fast access to buying direct 
from reputable suppliers. From 
computers to CAD, notebooks 
to networks, memory to 
mathematics, you'll find it in the 
BYTE Buyer's Guide. 
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A New Thumper 

HOWARD EGLOWSTEIN 



W asi December, the 
BYTE Lab fntro- 
, duced Thumper 2, 
our automated note¬ 
book battery tester (see 
“Testing Battery Life,'' De¬ 
cember 1991 B YTE, page 
252)* The photo in the De¬ 
cember issue was of the 
prototype—the real one was 
still on the drawing board. 

The new Thumper 2 makes 
testing a large group of 
notebooks much easier it 
uses the same arm mecha¬ 
nism as ihe prototype, but 
it has 16 arms instead of 
three, and eight optical sensor heads 
instead of one* Depending on how 
many actuator arms a notebook needs, 
we can now test up to eight notebooks 
at a time. 

Our battery-life tests approximate 
real-life notebook use by alternately 
using (i.c., typing on the keyboard) and 
not using {i.e., allowing power-saving 
features to kick in) each machine under 
Lest. We use Thumper 2 to press keys 
during die usage periods* to monitor 


LCD screens to check for signs of life, 
and to press reset key combinations 
when we need to wake the machine 
from .standby mode. 

All the testing takes place without 
requiring action on the part of ihe ma¬ 
chine under test, except for short bursts 
of serial-port communication. Thus, all 
die battery-saving features, including 
screen dimming, hard drive shutdown, 
and CPU standby, have a chance to 
contribute to extended life. Thumper 2 


allows us to run a group of 
DOS, Mac, or Unix note- 
books simultaneously, us¬ 
ing a PC or a Mac host. 
Some manufacturers in¬ 
sist on placing the power/ 
standby switches in inac¬ 
cessible places. That's no 
problem for Thumper 2— 
ihe arm can reach just about 
any spot on the computer 
case. Removable tips allow 
for swapping the standard 
44 fingers 1 ' for smaller, palm- 
top-compatible versions. 

Thumper 2's controller 
is updated as well. This crit¬ 
ter has a 6809 microprocessor, an LCD 
display, nine serial pons, and 32 front- 
panel connectors. The controller now 
handles all the low-level timing and in¬ 
terface responsibilities previously as¬ 
signed to the host. 


Howard Eglowsteln is a testing editor 
for the BYTE Lab and the designer of 
the Thumper 2 battery-life tester. You 
can reach him on ftIX as +l heglow - 
steiiL " 


by a jet-black case. Ahhough not quite as 
good as the screen of the Z-Note or LTE, 
it was quite readable in artificial light. In 
direct sunlight, it presented almost-black 
characters against a light-green background 
and was one of the more readable. 

Sharp PC-6781 

The PC-6781 packs an amazing number 
of features, including a built-in trackball 
and a PCMCIA slot, into a tiny, 4.9-pound 
rubberized case. At $2898, it easily match¬ 
es the features of the other machines in its 
price range. However, it lags in both bat¬ 
tery life and performance. 

Although you can pop up the configur¬ 
ation screen while using another program, 
the machine resets when you exit. Like 
the LTE, this machine offers a “suspend- 
to-disk" shutdown mode. 

The PC-678l's keyboard is adequate, 
although it is so flat that in some lighting 
conditions it looked painted onto the ma¬ 


chine. It suffers from key-travel limita¬ 
tions. The trackball is, well, cute. It is a 
variable-response device, which moves 
the pointer farther the faster you turn the 
ball This sounds like a good idea, but in 
practice it usually means you must spend 
several moments hunting down the point¬ 
er. The trackball is located on the right 
side, above the keyboard, with the buttons 
on the left, requiring two-handed use. 

ZDS Z-Note 325L 

Housed in a clean-looking white case, this 
computer leaps over most of the others in 
this group with its excellent display, per¬ 
formance, and ease of use. The $4299 Z- 
Notc 325L comes with a built-in NE2CX30- 
eompatible network adapter and several 
standard network shells; all you have to 
do is buy the appropriate cable adapter 
from ZDS, One great innovation is the op¬ 
tional Port Replicator, which lets you per- 
manendy attach your home or office cables 


to an adapter that snaps onio the rear of 
the Z-Note. 

The Z-Note uses NiMH batteries, Tt 
proved untouchable on BYTE’s battery - 
life tests, besting the second-place LTE 
by over a half hour. A pop-up configura¬ 
tion utility includes a screen of standard 
power management settings for both AC 
and battery operation. 

The keys are full size, although a bit 
flat, with all the standard cursor-move¬ 
ment keys easily accessible at the right 
side of the keyboard. Unfortunately, die 
full-size keys make the Z-Note wider than 
most notebooks; this is the only unit that 
wouldn't lit vertically in my briefcase. 

The screen is simply I he best in this 
group, if not the best among all laptops 
I've seen. Tt was bright, with extremely 
good contrast, and Windows displays were 
flawless. Where most machines have sim¬ 
ple normal or reverse controls on the LCD, 
ZDS provides a multistep adjustment that 
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WIN! 
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ate SL25 Notel 
fe. And Tough, 


AU6'4" and 280 pounds, 
Northgate s Etf Laehle is 
no lightweight. But our 
new SL25 Notebook is 
so rugged and durable, 
it can even stand up 
to a punishing deni- I 

onstmtion like ibis. 




v?-. ■. 


New N^i 
Fast. Long Battery 


k. 

gh. Tough! 



Sleefk t contemporary styling. Customers 
say //I the “sexiest" notebook they've ever seen! 



Unique tilt display lets you work 
comfortably in tight sparest 


Northgate SL25 
Stands Up To The 
Toughest Competition! 

- Intel® 386SL/25 processor 

* Uses Microsoft* Power Management 
to its full capability 

•4MB RAM (expands to SMB) 

- 64K cache with 25ns SRAM 

- 80MB 19ms hard drive (120MB 
optional); 3.5" floppy drive 

* 10" non-glare Triple SuperTwist VGA 
d isplay supports 32 shades of gray 

* 9600/2400 fax modem with Win FAX 

* MS-DOS* 5.0 and Microsoft 
Windows " 3.1 installed 

* Microsoft PS/2 style mouse 

* Lightweight -just 6 lbs. 9 oz. 

Only $2599 

Lease as low as $88.89 per month* 

Order Now! If not completely 
satisfied, return it within 30 days 
for a full refund! 

800 - 345-8709 

Major corporations, volume purchasers 
and government agencies call National 
Business Accounts: 800-545-6059 

GSA# GSO0K91 AGS5193 PS01 
Charge it to your VISA, MasterCard, 
Discover, American Express or Northgate 
Big ’IV Card. 



tmmGArE 
COMPUTER 
SYSTEMS, fMG 


“When it has to work right”" 

\ CODE K4K09 ~] 
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progressively changes the mapping be¬ 
tween screen grays and image colors. 

Top Notes 

All these machines are fast and light, and 
they Ml stay in action for long periods. 


If you have the cash, the ZDS Z-Note 
325L and ihe Compaq LTE Lite/25 stand 
out as excellent all-around machines. If 
you have even more cash, try to work a 
deal on the NCR 3170. And finally, if you 
want a reasonably priced, comfortable ma¬ 


chine that lacks only some bells and whis¬ 
tles, give the Dell NL25 a try. ■ 


Jim Carls is a computer consultant and 
freelance writer from Memphis, Tennessee. 
You can reach him on BIX c/o fi editors. ” 


COMPANY INFORMATION 


Compaq Computer Corp. 
(LTE Lile/25) 

P O. Box 692000 

Houston, TX 77269 

(800)345-1518 

(713)370-0670 

Cirde 1223 on Inquiry Cord. 

Dell Computer Corp. 

(NL25) 

9505 Arboretum Blvd. 

Austin, TX 78759 

(B00) 289-3355 

(512) 338-4400 

fax:(512)338-8700 

Cirde 1224 on Inquiry Cord. 


Epson America, Inc. 
(NB-SL/25) 

20770 Madrono Ave. 

Torrance, CA 90503 

(800) 922-8911 

(310)782-0770 

fax: (310)782-5220 

Cirde 1225 on Inquiry Card. 

Insight Computers 
(386SXL-25) 

1912 West Fourth St. 

Tempe, AZ 85281 

(800) 755-9628 

(602)350-1176 

Fax: (602)350-1182 

Circle 1226 on Inquiry Card, 


NCR Corp. 

(3170) 

Notebook Computing 

Business Unit 

P.O* Box 6497 

Somerset, NJ 08873 

(908) 302-5800 

fax: (908) 469-4578 

Circle 1227 on Inquiry Card. 

NEC Technologies, hie. 
(UltraLite SL/20) 

1414 Massachusetts Ave. 
Boxborough, MA 01719 
(800) 388-8888 
(508) 264-8000 
tax: (508) 264-8764 
Circle 122S on Inquiry Card. 


Sharp Electronics Corp. 
(PC-6781) 

Sharp Plaza 

M ah wall, NJ 07430 

(800) 237-4277 

(2011 529-9600 

Circle 1229 on Inquiry Cord. 

Zenith Data Systems 
(Z-Note 325L) 

2150 East Lake Cook Rd. 

Buffalo Grove, IL 60089 

(800) 553-0331 

(708) 808-5000 

fax: (708) 808-4434 

Cirde 1230 on Inquiry Card. 


WINSLEUTH GOLD 1 


SUSPECT. DETECT AND CORRECT!!! 


WMEUTH 


I’M 


GOLD 




WinSIeuth Gold is the first tutorial/analysis/diagnostic program 
specifically written to operate under Windows 3.0/3,1. A newly 
enhanced graphical user interface makes WinSIeuth Gold the 
easiest WinSIeuth to use, EVER 

Novice and advanced users will appreciate WinSIeuth Gold's 
access to low-level information and functions. WinSIeuth Goki can 
actuallv test and evaluate memory chips, serial and parallel ports, 
the video adapter and other vital system components. New users 
will find the on-line help facility valuable as a learning aid. 
WinSIeuth Gold helps mate complex aspects of computing such 
as IRQs, hard disk drives and video easier to understand. 


r 1 n n . 1 1 

♦ tail 

lyelam Impm DM Wh | 

la 

£i=l 

1 

La- 

■» * , 
Inn* m emm 


TuneUp is now more comprehensive in its analysis and not only 
can make performance-enhancing suggestions, huL with a set of 
NEW 'smart editors 1 , can make changes to system settings 
automatically that improve Windows operation! Installation 
Assistant is a partner in the frustrating task of installing new 
hardware. With Report Generator send hardcopy to the printer, 
or an ASCII file for import into your database manager. 



■■ IflS l*f U S Liquid 


LIMITED TIME OFFER! 

Order NOW! 

Set CO/Session- 
remote control program 


MSRP 

WinSIeuth ($169.00) 
AND 

CO/Session ($179.00 


It til rnp Lit imp;, Juty, lt »92 - BEST VALUE - ,r WmSlruih...LH ;i gorier riri i.o Windows, 
users intent on ftnc-i lining tfieir systems/' "WinSIeuth. Js excendtinally tJSy lo us." - 
PrrstrHl Craiia 


BVITl Magazine, Marrh, 1992 - Fim. Impresinins. "WitiSk-uih-.u 
one of the few programs that I consider absolutely and j>fmuivr(y 
nereraary on my PC. Oiiic..,should be on you re, Ido. 1 ' - Stan 
Miasifcowski 



Questions? Call; 
7U-234-1385 


J t ie-iJO-1 jo o 

< mm, inc. 


CompuClassics 


ONLY 


YOUR SOURCE FOR SOFTWARE 


$99! 


800-827-1994/818-347-7500/FAX 818-347-9973 


244 BYTE ■ SEPTEMBER 1992 


Cirde 91 on Inquiry Card. 



































Wcvc Addcxl Extra P< iwer 16 Am Already (heat Ride. 
NewSIAIGRAPHICSP&tfTaksYou Euther. 


YOU DON’T HAVE TO BE 
AN EXPERT TO HANDLE 
NEW STATGRAPH1GS Plus 
FOR THE 386/486, 

If you’ve been wheeling around 
statistics for any time at all, you 
probably already know about 
STATGRAPHICS® the statistical 
graphics system that anyone can 
use to quickly analyze data and 
see tiie results. The package that 
offers over 250 different statistical 
procedures, including regression 
analysis, AN OVA, quality control, 
experimental design, multivariate 
methods, forecasting, and much 
more. The product that Software 
Digest rated #1 for ease of use 
and learning. Now, we’ve done 
the only thing left to improve it: 
we’ve added all die horsepower 
you could want. 


MO TDK CYCLE PERFORMANCE RATING 

“ 




r 


: *w~ 



o.a 

• v. 

0.4 

• in 

30 in 

* + an 

DP 

M ° i LHHJWI 

Blfilt 



THE POWER AND SPEED FOR 
THE FAST TRACK, 

If you’ve got a 386- or 486-based PC, 
grab your racing helmet Because 
anything STATGRAPHICS can do, 
STATGRAPHICS Plus can do up to 5 
times faster. And since it utilizes all of 
die RAM in your computer, it can 
handle die largest problems, includ¬ 
ing diose diat odier stat packages 


choke on, .And eventiling in this 
powerful new product works just like 
m STAT GRAPHICS, right down to 
its easyto-use menus and ability to 
import data from Lotus®, dBASE® 
ASCII, or DIF files. 

THINK OF IT AS A BETTER 
WAY TO SEE THE BIG 
PICTURE, FAST ER, 

Call today for more infoimation 
and a free demo disk. And let 
STATGRAPHICS Plus keep you 
from spinning your wheels waiting 
for solutions, 

STATGRAPHICS 

In Maryland, (301) 9845123. 
Outside the U.S., (301) 984-5412. 

( 800 ) 5924)050 Ext 400 


ManupsUcs, ine, 2115 F- Jefferson St, RucbiBr, MTj 130852 -STATGRAPHICS is a registered trademark of Satirical Graphics Corporation. Other ir^rlmvirts are the pflppenv ‘4 thrir Trapedtiw wna* 

Evaluation © Software [tigesi Ratings Mcpoti. Vol. 8 No. 5 isstae covering Stausucs Programs. STATGRAPHICS fftn runs on 386,3815&X, and 4Sh compuirowth at leas 4 MB of RAM and a graphics card. © 1992 Manugistirs, Inc, 

Circle 167 on Inquiry Cord, 








Toshiba T3300SL 


Look what’s at the hear! 


Take a closer look at some of the best 
notebook computers and it’s easy to see 
why the prognosis is so good—they 
each have an Intel SL microprocessor. 
The Intel SL gives each of these unique 
notebooks a leg up, because it was designed specifically 
for the stop-and-go world of mobile computing. 

For example, the Intel SL has an instant on/off feature 



that eliminates long boot-up and shut-down sequences. If 
Stop-and-Go Battery Life' y° ure interrupted. 



©1992 Intel Corporation. Hie Inlet Inside logo, In«l?SO and Stic SL logo arc trademarks of Intel Corporation. Inlet SL 
microprocessors rn lliis ad are larger ttro Klunl size. “PC World Export, Febauiy 1992. Based on user profile* wilb 
power management features enabled. 


Average 386SX 
4.8 hours 


Intel SL 
8.3 hours 


the Intel SL holds 
your place and 
puls your entire 
system into sus¬ 
pended animation, 
using virtually no 














power and significantly extending precious battery life. 
The Intel SL is a more highly-integrated micro¬ 
processor, which means lighter, more feature-rich note¬ 
books that come in speeds up to 25 MHz, No wonder 
major manufacturers are prescribing the InEel386*SL 
microprocessor as a cute for traveling hassles* 

Call 1-800-228-4549 to receive mote information 
and a complete list of Intel SL-based notebooks. 


Then watch for notebooks with the Intel SL, Because 
nothing else is worth looking into. 

Intel. 

The Computer Inside.™ 


Circle 122 on inquiry Card* 




















WEIGH THE OPTIONS 



14.4 kbps ■ V 32b's + V.42bis High Speed Modem/Fax 


14.4Kbps-V.32bis/V.32 + V,42bis/MNP® 5, V.42/MNP® 4,3 


0-1496E 

V-32b/42b/FAX 


■■‘ANS OAT kf 

vcacc 


Dm 0S * CTS TXO R * 0 


sa tst 


Model 

Price 

Fast 

Renegotiation 
Online Fall 
Back/Forwaid 

Remote 

Configuration 

Digicom 962411-1 

$fi95 

no 

m 

Practical 14,4 SA 

£549 

YES 

m 

Microcum 

QXTOis 

$B99 

YES 

YES 

Hayes UliTa 14.4 

$999 

YES 

NO 

U,S. Robotics 
Courier V.32bis 

$995 

YES 

YES 

Telehit T3000 

$949 

YES 

YES 

Multlmodem 

MT14&BA 

$899 

YES 

YES 

ZyXEL U-1496E 

$469 

YES 

YES 


Call Back 

Sec unty With 

Password 

Protection 

FAX V.17 
14.4 Kbps 

m 

Caller ID 

Distinctive 

Ring 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

no 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

YES 

YES 

YES 

YES 


The features you want in a High Speed-14.4Kbps Modem/Fax. 

At nearly half the Price! 

ZyXEL's U-1496E offers all the standard features available in a 14.4Kbps- V.32bis+V.42bis modem/fax with DTE 
speeds up to 57.6Kbps. But you'll also find features you'd expect in only the "tap-of-the-line" modems. So why 
pay more for the features you want, when you can get the best value from ZyXEL for less? 


Caller ID/Distinctive Ring 
Displays the caller's phone number, time and 
date stamp directly on your screen, and 
responds to the distinctive rings for incoming 
fax or modem calls. 

Enhanced FAX 

14.4Kbps G3 fax with automatic detection of 
fax or modem calls. Automatically receives, 
stores and/or prints faxes with our FREE ZFAX 
software. 

Automatic Fast Rate Renegotiation 
Oniine automatic speed fall-back/fall-forward 
allows the highest throughput achievable dur¬ 
ing poor line conditions. 


Multi-Level Security 
Security password protection and automatic 
call-back features are designed so only autho¬ 
rized callers can access your system. 

Nonvolatile Memory Storage 

Store up to 4 user configuration profiles in 
NVRAM, plus up to 10 user phone numbers and 
their associated passwords. 

Software/System Compatible 
Supports V.25bis autodial and enhanced AT 
Command Set, ensuring compatibility with pop¬ 
ular communications/fax software. Available 
with MAC™, Windows™ and DOS fax software 
packages. 



Editor's Choice: ZyXEL U-I49GE 
German Edition, 4/92 


ZyXEL USA, 4320 E. LaPalma Ave., Anaheim, CA 32807 

Alt brand names and trademarks are the property a! itiwr respective owners 
CmniMrisaQ chart was completed in Mey, Ml 


Guarantees 

We offer a Full 5 year Parts and Labor 
Warranty, a 30 day money back guarantee 
and full BBS technical support line. 

Once you've weighed the options, you'll 
agree: Zyxei's U-1496E offers the best value 
for less than any other modem/fax in its class. 
So, don't hesitate. Call Today. 

ZyXEL USA 

( 800 ) 255-4101 

Reseller discounts available 

TEL (714)693-0808 
FAX (714) 693-0705 
BBS/Tech.Support 
(714) 693-0762 


Circle 389 on Inquiry Card (RESELLERS; 390). 







































REVIEWS 


SYSTEM 


486 Notebooks Double as Desktops 


BARRY NANCE 


W ith enough horsepower and suffi¬ 
cient connectivity options, a note¬ 
book computer doesn't have to be a 
second PC that you use just for traveling. 
A powerful notebook can be a desktop 
computer as well as a traveling companion, 
saving the expense of two machines and 
keeping your projects easily accessible. 

I have some strict requirements that a 
notebook has to fulfill before it can double 
as my desktop machine. This month, I look 
at four 486-based notebooks that go a long 
w'ay toward delivering on the notebook/ 
desktop promise: Compudyne’s 4DX/33, 
Ergo's NoteBrick 486, Gateway 2000’s 
Nomad 420SXL, and Toshiba’s T4400SX, 
I evaluated the machines at odd times and 
places, indoors and out, in the office and on 
the road. By the time I finished the review, 
I had bought one of these notebook PCs 
(I’ll tell you which one, and why, at the 
end of diis article). 

All four computers can run OS/2 2.0, 
DOS, Windows 3.1, and SCO Open Desk¬ 
top. I used a variety of applications as well: 
Microsoft's Word for Windows, Excel, 
and Visual Basic; Borland's Paradox for 
Windows, Object Vision, and Borland 
C++; Watcom’s C/386 9,0 compiler; Lo¬ 
tus's Ami Pro and 1-2-3 for OS/2; and 
Qualitas's 386Max_ My son also loaded 
some games on the notebooks. All of this 
software ran without incident. 

Where to Look, What to Look For 

These four notebooks have something to 
say about the sources of new portable tech¬ 
nology. One was made in Texas, one in 
Japan, and the two fastest in Taiwan; only 
one (the Toshiba T4400SX) is manufac¬ 
tured and sold by the same company. Gate¬ 
way's system is based on a Texas Instru¬ 
ments design, Ergo's NoteBrick 486 is 
built by Nantan, and the Compudyne 
4DX/33 is manufactured by Twin he ad. 
The figure shows benchmark results for 
performance and battery life. [Editor's 
note: For a description of the BYTE bat¬ 
tery-life tests, see the text box "A New 
Thumper " on page 25(1] When you eval¬ 
uate high-end notebooks, in contrast to 
386SX and 386SL systems, T believe that 
battcr\ r life has to take a back seat to per¬ 
formance. At your desk, you'll use an AC 
charger. Traveling, you'll be ready for a 
break after 2 or 3 hours. If you buy an ad- 



Although slightly bulkier than typical 386SX or 386SL designs, 486 notebooks 
handle tasks that slower processors can J t easily accomplish. Clockwise from left: 
Gateway 2QQQ's Nomad 420SXL Toshiba \s T44QQSX, Ergo 3 NoteBrick 486. and 
Compudyne \s 4DX/33. 


dilional battery pack, you can slip it into 
the computer after your break and keep 
on running. 

Each of these computers lasts at least 2 
hours on one charged battery. Gateway 
says the Nomad will last 6 to 7 hours if 
all its power management features arc en¬ 
abled, bul BYTE's battery-life tests rate 
realistic running time at closer to 4'A hours. 

The T4400SX had the longest running time 
on a single battery (at 4 hours, 39 min¬ 
utes), while the NoteBrick 486 (at l hour, 

40 minutes) ran the shortest time. In any 
case, I highly recommend getting ail extra 
battery for any of these computers. 

In addition to their speed, compatibility, 
and sizable hard drives, these notebook 
computers share one other trail—durabil¬ 
ity. Notebook PCs are getting more and 
more rugged. Even the plastic covers over 
the serial and parallel ports were more dif¬ 
ficult to dislodge than they would have 
been on notebooks made just a year ago. 

All four computers survived being carried 
under my arm, being tossed on the seat of 
my car, and being used by my 16-year-old 
son. 

Continued 
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ACTION SUMMARY 


WHAT 486 NOTEBOOKS DO 

They put the computing power of 
a 486SX or a 486DX into a 
small, portable package. 

LIKES 

You can realistically expect to 
complete development projects or 
other compute-intensive tasks on 
the road. 

DISLIKES 

Keyboard layouts are clumsy, for 
the most part. The larger systems 
are also somewhat bulky. 

RECOMMENDATIONS 

For the quietest, slimmest 
notebook, get the Compudyne 
4DX/33. The Ergo NoteBrick 486 
has the best keyboard. 




















486 NOTEBOOKS DOUBLE AS DESKTOPS 


FEATURES OF 486 NOTEBOOKS 


Gateway's Nomad 420SXU based an a 486SX processor, is far and away the 
price leader, The Compudyne 4DX/33 and Ergo Note Brick 486 compete for 
the high end, hut the Compudyne system is considerably smaller and lighter. 


Compudyne 

4DX/33 

Ergo 

NoteBrick 486 

Gateway 2000 
Nomad 420SXL 

Toshiba 

T4400SX 

Price 1 

System unit 

S2999 

$2995 

$2795 

$4349 

Processor 

33-MHz 

33-MHz 

20-MHz 

25-MHz 

RAM (base/ 

486DX 

486DX 

486SX 

486SX 

maximum; MB) 

Hard drive 

4/20 

4/16 

4/20 

2/10 

capacity (MB) 
Internal floppy 

127 

170 

80 

80 

drive (MB) 

1.44 

1.44 

1.44 

1.44 

Dimensions 

8.7x11 

10.2x11.2 

8.5x11 

8.3x1T2 

{D x W x H; inches) 

x 1.6 

x 2.2 

x 1.8 

x 2.2 

Weight (lbs.) 

Keyboard 

6.25 

8.7 

5.8 

7.25 

Number of keys 

84 

82 

79 

82 

External connector 

Yes 

Yes 

No 

Optional 

Key travel (mm) 

2.0 

3.0 

2.0 

2.5 

Pag eU p / PageDo w n 
Insert/Delete 

Yes 

Yes 

No 

Yes 

in lower right 

Display 

No 

Yes 

No 

Yes 

LCD type 2 1 

Backlit STN 

Backlit STN 

Backlit STN 

Backlit STN : 

Resolution 

640 x 480 

640 x 480 

40 x 480 

640 x 480 

Gray scales 

Viewing area 

64 

32 

84 

16 

(H x W; inches) 

5.8 x 7.6 

5.2 x 6.8 

6x7.9 

7x7.7 

Super VGA external 

Battery 

Yes 

Yes 

Yes 

Yes 

Technology 

Nickel- 

Nickel - 

Nickel - 

Nickel- 

cadmium 

cadmium 

cadmium 

cadmium 

Recharge time (hrs.) 

External power 
suppiy/charger 

2 

2 

2.5 

1.5 

Dimensions 

6x 1.5 

6,25 x 2 

6,25 x L7 

6.25 x 1,7 

(D x W x H; inches) 

x 3 

x 3 

x 2.25 

x 3 

Weight (lbs.) 

General 

1.5 

1.5 

1 

2 

Serial ports 

One 

Two 

One 

One 

Para lief ports 

One 

One 

One 

One 

Pointing deviee 

Internal modem 

Internal 

trackball 

External 

mouse 

External 

trackball 

None 

support 

Expansion chassis 

Yes 

Yes 

No 

Yes 

port 

Yes 

Yes 

Yes 

Yes 

Bundled software 

DOS 5,0, 

DOS 5.0, 

DOS 5.0, 

DOS 5.0 

Windows 3.1, 
PackRat (PIM) 

Windows 3.1, 
AddStor 

Windows 3.1 



1 Unless otherwise noted, price includes 4 MB of RAM, no modem, and features as listed in this table. 
1 All units Include VGA-compatible LCD and external VGA port. STN = supertwist nematic; 

TSTN - tripte-supertwlsl nematic. 

3 Color LCD* gas plasma optional, 


These notebook powerhouses aren’t 
without their drawbacks, though. When 
you’re on the road (and even in the office, 
unless you attach an external keyboard), 
you’re faced with a small keyboard. The 


keys don’t have quite the travel of those on 
a full-size keyboard, and you’ll have to 
get used to the different layout. 

The features table details configurations. 
In the following sections, i'll give my ac¬ 


count of what if s like to use these sys¬ 
tems. 

Compudyne 4DX/33 

Compudyne 1 s 4DX/33 notebook is man¬ 
ufactured by Taiwan-based Twinhead. 
Compudyne itself is the mail-order division 
of the CompUSA chain of computer stores. 
The 4DX/33 is the slimmest and quietest 
of the four notebooks in this review and 
quite inexpensive at $2999. It's fast (33 
MHz), the standard hard drive is 127 MB, 
and it comes with a built-in trackball. 

The 4DX/33’s keyboard doesn't have 
quite the feel of the T4400SX’s or the 
NoteBrick 486’s t but if s more than ade¬ 
quate. The PageUp, PageDown, Home, 
and End keys are dedicated, and the Con¬ 
trol, Caps Lock, and tilde keys are in the 
same positions as they are on a full-size 
101-key keyboard. The Insert and Delete 
keys are badly placed in the upper right 
comer of the keyboard. 

The built-in trackball is especially handy 
when you’re trying to work while sitting in 
the cramped coach section of a crowded 
airline night. The Cirrus Logic LCD screen 
features 64 gray scales, quick response, 
and a clear, brilliant display. The bright¬ 
ness/contrast controls are recessed and 
stay where you put them. 

In addition to DOS 5.0 and Windows 
3.1, Compudyne gives you a copy of Pack- 
Rat, a P1M (personal information manag¬ 
er) from Polaris. 

Ergo NoteBrick 486 

Nantan manufactures the NoteBrick 486 
computer for Ergo Computing. The $2995 
NoteBrick 486 is larger, heavier, and nois¬ 
ier than the other notebooks. It is, frankly, 
a brute. Bui it is very reasonably priced, 
comes standard with a carrying case and 
numeric keypad, and has the nicest key¬ 
board of all four notebooks. The Note¬ 
Brick 486 runs at 33 MHz, has a standard 
170-MB hard drive, and ships with 4 MB 
of RAM. The unit Ergo sent for review 
was a lop-end configuration with a full 16 
MB of RAM that sells for $3895. 

Nantan has manufactured keyboards for 
years; the company’s expertise shows in 
the NoteBrick 486’s, There are dedicated 
PageUp, PageDown, Home, and End keys. 
The Insert and Delete keys are in their 
proper positions in die lower right corner. 
And the feel of the keyboard is superior, al¬ 
most as good as that of a full-size true- 
blue IBM keyboard. 

The NoteBrick 486’s display is small 
(5.2 by 6.8 inches), but it’s clear and easy 
to look at. Ergo gives you a Logitech 
mouse with the NoteBrick 486 and throws 
in a copy of AddStor. You can use the lat¬ 
ter to turn a 170-MB drive into (roughly) a 


250 BYTE * SEPTEMBER 1992 















Sr 

«? Sc 


EK r; h ■ / 





JNIX is changing the world of computers, 
he world of business - quite simply, 
‘hanging the world. It's revolutionizing 
)ffice automation. It's required for U.S. 
government computer contracts. It's the 
backbone of information strategies 
vorldwide. 

That's why you need (/JVllWoJUD - the 
nagazme that keeps you up to date on the 
apidly changing world of open systems 
:omputing. Each issue brings you the latest 
jroduct trends and technical advances that 
:an affect your business. The inside story on 
ome of the biggest high-tech companies, 
iasy-to-understand programming tips and 
utorials that can help your company use 
JNIX to its fullest. And unbiased hardware 


and software reviews to help you invest 
wisely when you buy. 

UnixWqrld's in-depth features go beyond 
dry technical facts to show how the pieces fit 
together - to tell you what's important about 
the advances and strategies that are 
changing your world. And UnixWorld 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer publication. 

Subscribe today and recieve the next 12 
issues of UfflXltfOtitD for just $ 18.00 - half 
the regular newsstand price. Save even more 
by ordering for two or three years. You can't 
lose- every subscription to (hMXWOH0 
conies with a no-risk guarantee*. 


Substribe note! 

Call toll-free: 
1-800-257-9402 ext. 29 



f you're info UNIX, you need 


UnixWorld 

McGraw-Hill f 5 Magazine or OPEN SYSTEMS COMPUTING 


UtiiiWoau) s no-risk guarantee: if not satisfied, cancel and receive a fvd refund for the balance of your subscription 

MlX is O regiitoNsd kadensort of UNIX Ujbardileinfci, |ne 
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“ALR PACKS POWER 
INTO NOTEBOOKS" 


info World June 22, 1992 




We'tte? (cikt'ri the politer and advanced 32-hit upgrade technology of our award 
urtnrifrHi desktop systems and condensed them i/r/o tj ligkttuefgftt portable PC. 

The Ranger M4&6 Series is the first notebook PC to offer a 32-bit modular upgrade 
fxith to full 25 MIh\ i486DX processing 

AND THE 


Choice of Upgradeable Processing Power... 
25-MHz i486SX or 25-MHz i486DX 

ALR Ranger M486 STANDARD FEATURES 

* 4-MB RAM; Up Ln J6-MB on the system board 

* 8- KB integrated static cache 

* VGA graphics featuring 640 x 480 resolution 

* 9" diagonal paperwhlte LCD screen 

» Hard Drive Options; 60-MB <19ms, 80-MB <16ms or 
120-MB <J Sms IDE Hard Disk 

* 82 key embedded keypad with 10 function keys, inverted T“ 
cursor. 3mm key travel 

* Up to 5 hours possible life with ALR PowerPlus Battery. 
Recharges In ~ 2 hours with system on or off 

* One serial port: one parallel port: one mouse port; external VGA 
port: external keyboard/keypad and 160 pin docking station port 

* Optional SCSI or scanner interface, data compression(2:11 

* Optional internal FAX/Data Modem [9600/2400; V2.2bis) 

* ALR MS-DOS 5.0™ 

* 2.25 H x 11.75 'W x 8.5 ,r D. 7.2 lbs. (approximately), 

* FCC Class B; 

* Limited 12 Months: optional service and support program 


ALR 


Advanced Logic Research, Inc. 


9401 Jeronimo 
Irvine, CA 92718 
TEL: (714} 581-6770 
FAX: (714)581-9240 

In Canada call 1-300^65 5979 


If you think computing 
on the road means 
sacrificing the type of 
power you've become 
accustomed to, then you 
need to take a look ai the 
new Ranger M486 from 
ALR With a choice of 
high-powered i486 CPUs, 
Ihe Ranger M486 is a 
match for any desktop 
PC. And, unlike other 
notebooks, ihe Ranger 
M486 is upgradeable. 

You can advance all the 
way up to 25-MHz 
i486DX™ computing by 
simply plugging in a new 
CPU module! 

Up To Five Hours Of 
Portable Computing! 

With its 


accurate "Gas Gauge" lets 
you know just how much 
power is left. 

The Ranger M486 even 
has three internal ALR 
expansion 
slots. 

Need a 
FAX/ 

Modem, 

SCSI adapter, 
or data compression 
module? Just plug them 
in! 


advanced 
power 
manage¬ 
ment 
circuitry, the Ranger 
M486 can keep going 
long after tmditiona] 
notebooks have shut 
down. And its super 


CALL NOW! 

ALR H s PrimeLine Direct 

1-800-444-4ALR 

Ask for ext. B09 

For More trepanation and to order 


And with 
the 

addition 


of our color display 
notebook, you'll be able to 
create lively and eye 
catching presentations. 


Available at these nationwide locations: 


ComputerLand 


Connecting Point 331 


alr F&wtr firmer 
ReieUen 




























25-MHz i386SX- 

THE ALR PowerFle* FLYER 3SX/25 

■ I386SX micro processor running at 
25-MHz Upgradeable to 20- or 25-MHz 
I486SX 1 " 1 MB RAM. inlegrated Super 
VGA graphics <1024 x 768}, GO. 80 and 
120-MB hard drive options 

$699 




25-MHz i486SX 
THE ALR FLYER 32 DT 4SX/25 

•i486SX microprocessor running at 
25-MHz, Upgradeable lo 33-MHz 
i486DX, and 50-MHz J486DX/2 
4-MB RAM. Integrated Super VGA 
graphics (1024 x 768], 80 and 120-MB 
hard drive options 


$1,399 



50-MHz r486DX/2 r " 

THE ALR FLYER 32DT 4DX2/50 

■I486DX/2 microprocessor running at 
50 -MHie, Upgradeable to future Intel 
Overdrive processors. 4-MB RAM, 
integrated Super VGA graphics 
11024 x 768}. 120 and 200-MB hard 
drive op tiuns 

$1,999 

ii 11 ii i inuiiii i 



25-MHz i486SX 

THE ALR FLYER 32LCT 4SX/25 

■ i486SX microprocessor WINNER 

running at 25-MHz. 

Upgradeable to 33-MHz 
i486DX, 50-MHz I486DX/2 
and 50 MHz i486DX. 

4-MB RAM. Super VGA 
graphics (1024 x 768) 120, 340 and 
535-MB hard drive options, 5 Security 
Features. 10 Expansion 
Slots, 12 Expansion A a 
B ays >2,273 




50-MHz I486DX/2 

THE ALR FLYER 32LCT 4DX2/50 

•1486DX/2 microprocessor WINNER 
running at 59-MHz T 
Upgradeable to future waaia 

Intel Overdrive processors. a m 
4-MB RAM, Integrated X H 

Super VGA graphics [ 1024 
x 768} 120, 340 and 535-MB hard drive 
options. 5 Security Features, 

10 Expansion Slots. 

12 Expansion Days $3,595 


Founded in 1984. ALR Is 3 public company with common stock traded on the NASDAQ National Market System under the symbol “AALR" 


DESKTOP, TOO 


ON- SITE And A LR al so offers 
S ERVic E the eonven tence and 

C ™ P wa lir secur]t Y of on " site 
details service for as little as 

S9.95* a year! 



33-MHz i486DX- 

THE ALR BusinessVElSA 486/33 

• i486DX microprocessor running 
at 33-Mllz. Upgradeable to 50-MHz 
i486DX/2 and I486DX processors 
32-bit high performance EISA bus 
I MB RAM. 120 and 200 MB hard drive 
options 




33-MHz i486DX 
THE ALR POWERPRO VM 486/33 


• i486DX microprocessor running 
at 33 MHz, Upgradeable to 50-MHz 
14S6DX/2 and i486DX processors 
Dual Processor Ready 
32-bit high performance EISA bus 


5-MB RAM. 340 and 535-MB SCSI 


hard drive configurations with 32-bit 
EISA controllers also available 



$4,995 

-—' 



THE ALR Ranger M486 

■I486SX microprocessor running 
at 25-MHz. Upgradeable lo 25-MHz 
I486DX processor, 9" diagonal 
paperwhtte IX^D screen. VGA graphics 
(640 x 480], Up to 5 hours possible 
life with ALR Fowerf’lus baltery- 
rocharges in - 2 hours. 82-key 
keypad; inverted HP': 3mm keytravei 
4-MB RAM. 60-. 80- and 120-MB 
hard drive configurations 

$2,495 Model 60 

Color Ranger MC486 starting at $3,405 



ALR systems are put 
through rigorous 
compatibility testing to 
insure that whatever 
operating environment you 
choose your ALR system 
will perform above and 
beyond your expectations. 


Fucfia end e titihfrx dfiortt njaiecf to change wHhouf r»oh£&. Systemi ncwn wJITi ljCiIIotviH equcvneni verify axocf jpeclficallora with Alt:. Calces baaed on U.5. Do*an Al# e a registered haaemark and fiusiheaVE-GA la o trademark or Advanced 
Logic Research me Intel Inside S a rrodpmKiik oi Inim cwp, A) ether bremd and fraduci nartie* mw Itodnmciiq: or ruQisitfrBd Imad*™** of the* ™*m*cIhw ownert ■Ornift «iwtt avalctola in the UX. and Canada: eaII AU? Toi curtails. 

01992 by Advanced Logic fieeearch He 
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486 NOTEBOOKS DOUBLE AS DESKTOPS 


BYTE NOTEBOOK BENCHMARKS 

H Toshiba T220QSX Toshiba T4400SX Gateway Nomad 4205XL 

Ergo NoteBrick 486 Compudyne 4DX/33 


DOS LOW-LEVEL 


CPU FPU Disk Video 



DOS APPLICATIONS 


Word Processing Spreadsheet Database Overall 



Word Processing Spreadsheet Database Overall 


A 

Better 



All results are Indexed, and higher numbers Indicate better performance. For each Index, a Toshiba T220QSX running DOS 
6.0 and Windows 3.0 = t. 

The BYTE low-level benchmark suite identifies relative performance at the hardware favel, breaking down performance by 
system component. The results of these tests can hefci you identify the relative performance of a given subsystem and determine 
where performance bottlenecks may lie. For a complete description of these tests, see "BYTE's New Benchmarks: New 
Looks, New Numbers," August 1930 BYTE. The BYTE low-level benchmarks, version 2.2, are available in Ihe byte.bmarks 
conference ort BEX, or you can contact BYTE directly. 

BYTE's application performance suite measures the performance you can expect to see running a given application cat¬ 
egory under a given operating environment. We test under two environments: DOS 5,0 and Windows 3.0, We test three ap¬ 
plication categories for each environment, running test scripts using the following programs: Word Processing: WordPerfect 
5.1 and Lotus Ami Pro 2,0: Spreadsheet: Lotus 1 -2-3 release 2.3 and Microsoft Excel 3.0a; and Database: Software Publishing 
Superbase 4 version 1,3 and Borland dBase IV. The data files and test scripts are available from BYTE. 

The similarly configured Compudyne 4DX/33 and Ergo Note Brick 486 (both with 
a 3 3-MHz 486DX processor) competed for the top spot on our performance 
benchmarks, splitting the DOS and Windows application suites . However the 
spreadsheet application test is floating-point-intensive, so the DX machines have 
a strong advantage; low-level CPU benchmarks provide a more accurate 
performance comparison. 


34G-MR drive through file compression* 
Ergo also preinstalls DOS 5.0 and Win¬ 
dows 3*1, 

Gateway 2000 Nomad 420SXL 

The Nomad marks Gateway 2000's entry 
into the notebook market. The computer 
is a TI design and looks exactly like a TI 
TravelMate 3000. Gateway offers a series 
of 486-based Nomad machines, ranging 
from the low-end 420SXL ($2795) to the 
top-of-the-line 425DXL (a 25-MHz 
486DX that costs $3495). In its 420SXL 


configuration, the Nomad is the least ex¬ 
pensive of these notebooks; if s also one of 
the lightest and slimmest, and it’s quiet. 
Not surprising, it’s also a little slower than 
its more fully featured competitors, as you 
can see from the benchmark results. 

While the price/performance trade-off 
is reasonable, the Nomad's keyboard is 
its weak point. The PageUp, PageDown, 
Home, and End keys are also the cursor 
keys. You hold down an Fn modifier key 
to choose between these sets. The Insert 
and Delete keys are in the upper right cor- 


BATTERY LIFE 


Gateway 

Toshiba T4400SX Nomad 42QSXL 



Hours 


The Toshiba T4400SX and the Gateway 
2000 Nomad 420SXL stood out in 
BYTE's battery-life tests. 


ner of the keyboard, not the lower right. 

The Nomad's screen is the largest of 
the four (6 by 7,9 inches). The screen is 
easy to read and has a toggle switch for 
reverse video. The Nomad has a connector 
for an external VGA monitor and one for 
an external keypad. You can also use an 
external keyboard with an optional adapter. 

Nomad’s pointing device is a hand-held 
Lrackball Only about VA inches square, 
the Nomad mouse lets you use your thumb 
to move the mouse cursor. One button on 
the pointer represents “click and hold/ 1 
but t found the device unwieldy. Gateway 
loads DOS 5.0 and Windows 3.1 for you. 

Toshiba T4400SX 

Toshiba is an old hand at making note¬ 
book computers. The T4400SX continues 
the tradition of good keyboard layout and 
feel and good display quality that made 
the T220GSX such a dazzling success. In 
the past year, however, Toshiba's com¬ 
petitors have created new machines that 
also have good keyboards and displays* 
The T4400SX is a solid machine, and if s 
the only notebook in this collection to of¬ 
fer a color screen as an option, but its high 
price ($4349) makes it vulnerable to these 
new competitors* 

The T4400SX is heavier and thicker 
than the Nomad and 4DX/33 but lighter 
and smaller than the NoteBrick 486. The 
PageUp, PageDown, Home, and End keys 
are dedicated. The Insert and Delete keys 
arc in ihe right place. The Control, Caps 
Lock, and tilde keys are in unfamiliar lo¬ 
cations, however. 

The only major problem with the 
T4400SX is its power switch. Located on 
the left side of the case, the recessed switch 
requires a lot of effort to operate. The 
brightness and contrast controls are also 
poorly placed; they are in an exposed 
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DUCE A COUPLE OF GIGABYTES OUT 
OF YOIIR MIX STORAGE PROBLEM 



[f you're like most PC users, the way your 
computer devours available storage space 
resembles... well... a feeding frenzy. You never 
seem to have enough storage capacity, and when 
you’re mobile, it seems impossible to back up your 
critical data on the road* 

Fortunately, paddling to calmer waters and fail¬ 
safe data storage is easy with Parallel Peripherals. 
All you need is one of our sub-systems and a 
parallel port (no interface card required)* You 
already have the parallel port, and we have the 
peripherals—in a format and capacity to satisfy 
the biggest storage appetite. 

Ultra-portable, they simply plug-in to the 


parallel port on your portable or desktop 
computer. And each is equipped with an 
additional printer port pass-through which 
maintains full printer capability. 

Our portable and lightweight drives are true 
workhorses, providing the most reliable data 
storage and the most advanced drive features. And 
with a one-year factory warranty, you can take a bite 
out of your storage problem without getting bit. 

So if your data storage is going down for the 
third time, let Parallel Peripherals throw you a 
line. Portable or desktop, we have the right drive 
in the right capacity. Call (800)222*7240 for 
more information. 



CD-ROM Drive* Dual Floppy Drive "'Battery-Powered Hard Drzte* Tape Backup 'Removable Hard Drive 


>199* PwnlEd Peripherals Tedmdnm, lot ■ 260 Wear Ann* Hwy,, *£ * San Omni. ilA 91773 * (714] 194-7244 • FAX (714) 394-7242 
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486 NOTEBOOKS DOUBLE AS DESKTOPS 


position, easily bumped, and you’ll prob¬ 
ably have to readjust them each time you 
turn on the T4400SX. 

The T4400SX offers a resume mode 
that can be activated through the power 
switch. When enabled, the resume mode 
puts you back exactly where you left off 
when you powered down. This is conve¬ 
nient, unless you use your notebook on a 
LAN. When you power up, the network 
software doesn't realize it has lost touch 
with the file server. And if an application 


crashes, the power switch resumes back 
to the same crash. Pressing a special reset 
button on the back of the T4400SX. or dis¬ 
abling resume mode entirely, solves this 
problem. 

The T4400SX has an expansion bus, 
one serial and one parallel port, an op¬ 
tional external keyboard connector, and 
an external VGA port. You can put an in¬ 
ternal modem in the machine. Toshiba 
doesn't supply a mouse or Windows 3.1 
with the computer. 


Noteworthy Notebook 

When l decided to buy one of these note¬ 
books, I picked the Compudyne 4DX/33. 
For me, the size of the hard drive, the pro¬ 
cessor speed, the clarity of the screen, and 
the built-in trackball were deciding fac¬ 
tors. Of course, HI have to put up with 
the keyboard when I travel, but at my desk 
I’ll use an IBM PS/2 keyboard and VGA 
monitor. 

The new notebook arrived yesterday. I 
don't expect I’ll need to use my PS/2 Mod¬ 
el 80 office machine ever again. ■ 


Barry Nance, a programmer for the past 
20years and a BYTE contributing editor, 
is the author of Using OS/2 2 (Que> 1992), 
Network Programming in C (Que , 1990), 
and Introduction to Networking (Que, 
1992). He is the editor for the IBM Ex¬ 
change on BIX , where you can reach him 
as "harryn/ 1 


COMPANY INFORMATION 


Compudyne Direct 
(4DX/33) 

15151A Surveyor 

Addison, TX 75244 

(KUO) 932-2667 

(214)702-0055 

fax: (214) 702-0300 

Circle 1 234 on Inquiry Card. 

Ergo Computing 

(Note Brick 486) 

I Intercontinental Way 
Peabody, MA 01960 
(800) 633-1925 
(508) 535-7510 
fax: (508)535-7512 
Circle 1235 on Inquiry Card. 

Gateway 2000 
(Nomad 420SXL) 

610 Gateway Dr. 

North Sioux CiLy. SD 57049 

(800) 523-2000 

(605) 232-2000 

fax: (605) 232-2023 

Circle 1236 on Inquiry Card, 

Toshiba America Information 
Systems, Inc, 

(T4400SX) 

Computer Systems Division 
9740 Irvine Blvd. 

Irvine. CA 92718 

(800) 334-3445 

(714)583-3000 

fax: (714) 587-6034 

Circle 1 23 7 on Inquiry Card. 
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How much longer can you afford to wait? 


Create Overlaid Programs-Fast. 

BLINKER™, the world's first and 
fastest dynamic overlay Sinker, 
reduces your link time to seconds 
and reduces program memory 
requirements. Now you can use 
one linker for all your software 
projects. 

One Linker, Many Languages. 

BUNKER 2.0 links and automati¬ 
cally overlays DOS programs 
written in Microsoft" C, BASIC, 
Assembler, QuickBASIC", 
Fortran, Pascal, Watcom" C, 
Zortech* C++, Clipper®, FORCE® 
and in Borland* C, C++, 
Assembler, and more. 

Save Time and Memory. 

BLINKER removes the need for 
overlay structures, simplifies 
program design and reduces 
memory requirements to save 
you time, effort and memory. 


Memory Swap Function. 

BLINKER is the ONLY linker to 
offer an integrated memory swap 
function, so you can run other 
large programs from within your 
program, with negligible memory 
overhead. 



BUNKER' 

High Performance Ognamic Overlay Linker 

Don’t Settle tor Less. 

Other major features include full 
CodeView* support, use of 
EMS/XMS at program run time, 
and enhanced execution speed 
of overlaid code. 


Time is Money. 

BLINKER offers all this in a frac¬ 
tion of the time it takes to link 
with your current overlay linker. 
You know time is money, and link 
time is no exception. 


Free Demo 

To try our free demo 
on your own code 



Call: 804-355-4444 Qr 
FAX: 804-355-1676 


If you can't wait any longer, we 
offer a risk free 30 day money 
back guarantee. 

Available in 5.25" 
or 3.5" diskette 
format. 


Price $299 

plus Shipping & handling 



Blinkmc 

P.D. Box 7154 
Richmond VA 


© 1991 BNnklnc. Blinker te a trenJerricrk of ASM. Inc. Offer only appliUdDle n US Etna Canada. 
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The only notebook 
with a tilt & swivel 
display. Great for 
sharing data or 

keeping it private. 
Easily adjusts for 
perfect viewing. 




This fine Italian 
leather carrying 
case is an addi¬ 
tional option. 
Loaded with 
pockets and 
features 
everyone will 
appreciate. 



Digital brightness and contrast 
buttons make screen adjustment 
so easy. 


ZEDS Freestyle/SL 
More features at a lower cost 
than any other notebook. 


To try and compare the new ZEOS 
Freestyle/SL to any other notebook is next 
to impossible. Because nothing else has 
all its features. And even with all these 
great features, nobody can match the price. 

Features and price. It would seem the new 
ZEOS Freestyle/SL is the best of all worlds. It is. 

DESIGNED BY USERS. JUST LIKE YOU! 

We asked our customers what it is they want in the perfect 
notebook. The first thing they told us is that most notebooks 
look like a cigar box with a lid. They told us they wanted 
not only good looks, but things like great power and great 
battery life. Lightweight too, like five pounds and change. 
And the keyboard should be effortless to use. The entire 
product had to be extremely durable. And that was just 
for starters. 


Mod. 


A NOTEBOOK KEYBOARD 
YOU'RE GOING TO LOVE. 

We re-designed and re-sculpted every 
key from scratch. Even the key-switch mech¬ 
anism was invented anew. And we added the 
mouse key for easy cursor control. It is the 
absolute perfect notebook keyboard. What else? 

Lots else! Like the best display system of any notebook 
available anywhere. We listened here too. The screen is big 
and easy to read. Plus, it’s high contrast and it’s fast. It’s also 
very easy to adjust. People said contrast and brightness 
knobs were hard to use. So we replaced them with soft 
touch buttons that electronically adjust screen settings at 
your command. Then we really got creative. 

THE ONLY NOTEBOOK WITH A TILT & SWIVEL 

DISPLAY, 


SL POWER, SL 
BATTERY LIFE, 

64K CACHE! 

We listened well. 

Then we got down to work. For the chipset and CPU we 
selected the Intel 25MHz SL, We then built in a high-speed 
64K SRAM cache as standard. We know this system might 
well replace a desktop for many users. 

And power to your ZEOS Freestyle/SL system is provided 
by our advanced battery system. The fully enclosed light¬ 
weight battery packs easily snap in and out and can be 
"quick-chaiged” when the system is not being used or trickle- 
chaiged when in use. So what happens when the power is on? 

GREAT VIDEO TOO, 

You get great video! Because for video control, we chose 
the amazing new Cirrus Logic VGA controller. It not only 
consumes less power, it also produces the fast crisp images 
you're looking for. And with a business machine like this 
you'll also appreciate our dual display capabilities. You can 
connect an external VGA color monitor for simultaneous 
co-display. And that's not all. 


Can you imag¬ 
ine your desktop 
PC without a tilt 
and swivel dis¬ 
play? Neither 

could we. So why not incorporate that feature into a note¬ 
book, With the ZEOS Freestyle/SL notebook you can adjust 
the screen left and right as well as tilt it up and down. Now 
you can truly adjust your notebook screen to the perfect 
viewing angle. 

IT FLOATS TOO. 

And then there is the “floating" screen. When you’re 
facing your new ZEOS Freestyle/SL, the screen actually 
appears to “float” in the air in front of you. It's the only 
notebook that can really be used sitting on your lap! 

EXTRA, EXTRA, EXTRAS. READ ALL ABOUT r EMl 

We've made more options available than ever before. 
Like our modem with send/receive fax. And memory up 
to 20MB, hard drives to BOMB, even an optional Italian 
leather carrying case! Extra batteries and a charging stand 
are available too. Call 800-423-5891 for all the details. 


















Built-in mouse key 
provides easy 
amor control 
Leave those 
bulky mice 
behind! 



This sliding port door won't 
break off or come loose. 
Saves your fingers too. 




ZEOS. #1 RATED NOTEBOOKS, SERVICE & SUPPORT! 

PC Magazine recently surveyed notebook users for their Service and Reliability 
issue. Their findings? “Only ZEOS portable PCs achieved significantly higher 
than-average ratings in all four categories” The categories were reliability, future 
purchase plans, repair service satisfaction and technical support* And remember, 
ZEOS technical support is 24 hours a day, 365 days a year, toll free* And we back 
your new ZEOS Freestyle with our 30-Day Absolute Satisfaction Money-Back 
Guarantee, One Year Limited Warranty and more. 


ORDER YOUR AMAZING ZEOS FREESTYLE/SL NOW. 

Ordering your new ZEOS notebook is easy Simply pick up the phone and give 
us a call A friendly ZEOS Systems Con- f a ■ ■ kjDW TrtI I cpcc. 
sultant is ready to answer any questions 

you may have. You're going to love your 800■ ■ 5 891 

new ZEOS notebook* Give us a call! 


Purchase orders frorc Fortune 1000 ojni panics, guvammenls and institutions are subject to approval. Leasing 
programs are available. All prices and specifications are subject to change without notice. Please call to confirm pricing, 
specifications and warranty details. All products and company names are trademarks or registered trademarks of Lheir 
respective holders. ©1992, ZEOS International, Ltd-, 530 5th Ave. NW,5t- ttml, MN 55112 USA. ZEOS is a publicly 
traded company (NASDAQ symbol: ZEOS). X202-BYT-9209 


NEW ZEOS FREESTYLE/SL 

ONLY $1895 

Intel 25MHZ 386SL. 64K cache! 
2MB RAM standard, expand¬ 
able to 20MB* 

60MB hard drive, options to 
o 180MB, 3*5 M 1,44MB floppy. 
Backlit 9Va rr VGA display 
with Tilt/Swivel base. 
Simultaneous display with 
external VGA monitor* 

Snap-in and -out battery 
packs provide for a real 3-4 
hours of typical operation or 
even longer depending on 
your applications. 
Quick-charge in little over an 
hour with the small lightweight 
AC adaptor, 

8,5 x 11-3 , 5*6 pounds, built- 
in soft carrying handle* 

81-key keyboard with built-in 
full-size invertedT arrow keys. 
Serial parallel and VGA ports 
with standard connectors pro* 
tec ted by a durable, easy-to-use 
sliding door* No more broken 
doors or broken fingernails! 
30-Day Money-Back Guarantee 
One Year Limited Warranty, 
ZEOS Customer Satisfaction 
Package* 

Loads of options. Modems, 
carrying cases and more! 
Designed and built by ZEOS 
right here in the USA* 
24-Hour-a-Day Toll-Free 
Telephone Support, 365 Days 
a Year* 

Upgrade Packages Too: Call 
for details about absolutely 
loaded systems featuring more 
memory, bigger drives and 
Windows* 

ORDER NOW TOLL FREE: 

800 - 423-5891 

Fax Orders: 612-633-1325 
Government: 800-245-2449 
Hearing Impaired (TDD) 

Orders: 800-228-5389 
Outside US and Canada: 
612-633-6131 

MasterCard, Visa, Discover, 

Am Exp, Z-Card* 

Open 24 Hours a Day, 

365 Days a Year! 
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BYTE Introduces: 

Your Direct 


An enhanced service for BYTE readers that 
gives you free information on products - 
faster and easier than ever! 

BYTE’s new, enhanced reader service section, Your Direct Link, gives you a 
direct line to free product information in every issue. And, the newly designed 
Direct Link Card makes ordering easier than ever! 


In the NEW Direct Link 
section, here's what 
you'll find: 

Alphabetical Index to 
Advertisers Including 
Phone Numbers 

Dial companies directly 
to request product 
information. 





Product Category Index to 
Advertisers 
Order information on 
individual products or 
complete product 
categories when you return 
the postage-paid Direct 
Link Card. 

Ordering by product 
category is a new service of 
Your Direct Link. 


New Enhanced Direct 
Link Card 

To receive free information 
quickly, fill out and mail or 
fax Your Direct Link 
Card today! 



Redesigned Editorial 
Index 



Send for FREE product information 
filling out Your Direct Link Card 
found in the back of every issue. 

Buy It 

Through BYTE! 


For example: 

If you order information under 
the general category of Printers, 
you will receive information from 
ail advertisers listed under 
that category. 


Free information is now 
easily available from 
companies covered in 
articles, columns, or news 
stories in each issue. 


by 


BYTE 


Link to Products 
















REVIEWS 


APPLICATION 


A New Illustrator for Windows 
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Screen 2: Wrt/i 

too/, you can 
blend virtually 
any shape into 
another. You can 
also use the tool to 
create blends of 
one shade into 
another within a 
given object. 


CAL VORNBERGER 


A lthough Adobe Systems' Illustrator 
4.0 for Windows is a welcome im¬ 
provement over the original version 
for Windows, there are enough missi ng or 
poorly implemented features to make this 
upgrade less than spectacular. 

Still, several improvements make the 
program an important tool for graphic 
designers and technical illustrators. By 
bundling Illustrator 4,0 with Type Align, 
Adobe's type-manipulation program, the 
company addresses some of the missing 
type-manipulation features found in com¬ 
petitors* programs. Illustrator comes with 
Adobe Type Manager 2.02 and 40 Type 
1 PostScript fonts. Also included are Ado¬ 
be Separator, a col or-separation program, 
and a version of Adobe Streamline, the 
bit-mapped graphics tracing program. 

Some of Illustrator's new features in¬ 
clude the ability to work on illustrations 
in preview mode, dynamic zooming, bet¬ 
ter font control, and improved color sepa¬ 
ration through the Adobe Separator pro¬ 
gram. Also much improved are the on-line 
help facility and screen-refresh rates. An¬ 
other nice new touch to the interface is a 
floating tool palette that can be resized or 
made large for high-resolution monitors, 
Adobe claims that the program has been 
optimized for 386 and 486 machines. The 
program requires a 386 or higher proces¬ 
sor, 4 MB of RAM, a hard drive, and a 
VGA monitor. Experience recommends 
at least a 33-MHz 386 with 8 MB of mem¬ 
ory, Illustrator will not run on an EGA 
monitor or any other monitor that does not 
have square pixels (he,, 640 by 480, 1024 
by 768, and so on). If you try to run the 
program on such a monitor, an error mes¬ 
sage will warn you of the discrepancy. 

Color Preview 

One annoying problem with Illustrator in 
previous Windows and Macintosh ver¬ 
sions was the need to toggle back and forth 
between artwork mode and preview mode. 
You w r ould draw in artwork mode and 
view the finished work in color by making 
a menu selection that toggled the screen 
into preview mode. This was necessary 
because of the slowness in screen redraw¬ 
ing rates when the full-color screen had 
to be refreshed each lime an element in 
the drawing changed. Illustrator 4.0 for 
Windows lets you manipulate work in pre¬ 


view mode in full color, albeit with slow¬ 
er screen refresh, or continue, as before, 
to work in artwork mode (with a faster 
screen refresh) and toggle into preview 
mode to view the final product. The Mac 
version still suffers from this toggle boggle. 

One conspicuous omission, available in 
rival Aldus FreeHand. is a multiple Undo 
function. With Illustrator, a single undo is 
all you get, while FreeHand has up to 99 
undos, a valuable feature for the less-than- 
perfect graphic designer. But beware: Un¬ 
der certain conditions, the Undo function 
doesn't work at all. This is most notice¬ 
able when you go back and forth between 
preview and artwork modes. If you create 
a certain effect in artwork mode and then 
view it in preview and discover you don't 
like it, you're in for a surprise when you re¬ 
turn to artwork mode to try to undo it—you 
can't. The Undo function is also disabled 
when you use certain menu items. 

Better Type 

Illustrator 4.0 and TypeAlign offer much- 
improved type manipulation and control. 


Although neither supports TrueType, and 
both work with only Adobe Type 1 
PostScript fonts, the combination of the 
two programs gives you greater control 
over type manipulation. With TypeAlign, 
text can be stretched, pulled, and manipu¬ 
lated in ways limited only by your imagi¬ 
nation. Illustrator itself lets you link type to 
a curved path (see screen 1) and offers pre¬ 
cise control over tracking and kerning of 
type. Type can be stroked with one color 
and filled with another and can be con¬ 
verted lo oullines and filled wilh an im¬ 
age or gradient. Unfortunately, images 
must be pasted into text one letter at a time, 
so the process can get tedious. 

Illustrator lacks CorelDraw's ability to 
create instant 3-D type effects, but you can 
achieve the same results wilh a few added 
steps. If Adobe could see its way clear to 
support TrueType, Illustrator 4.0 could 
take advantage of all the TrueType fonts 
included with Windows 3.1. 

The new release of Illustrator introduces 
dynamic panning and zooming. Although 
ihese are much-needed features, there is a 
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Screen 3: You 

can enter data 
manually into an 
Illustrator 
spreadsheet and 
automatically 
generate a chart 
or graph. 


drawback. The screen goes blank during 
panning, making it difficult to judge how 
far the page has been moved. Zooming 
works much better. You select the mag¬ 
nify tool and draw a rectangle around the 
area you want to zoom in on. Zooming is 
almosi instantaneous. 

With Illustrator's Blend tool, you can 



blend virtually any shape into another, as 
in the example of the square blended into 
a circle (see screen 2). You can also use the 
tool to create blends of one shade into an¬ 
other within a given object. 

Working with Color 

Adobe has provided a program to create 
color separations from Illustrator files. 
Adobe Separator is a stand-alone applica¬ 
tion that lets you create custom color 
separations front your Illustrator files for 
four-color-process output, lllustralor also 
supports several color-matching systems, 
albeil in a cumbersome way. Instead of 
building color matching into ihe software, 
Adobe provides several files that have col¬ 
or-matching systems as custom colors. 
You must open the document containing 
the color-matching syslem of choice, make 
a copy of it, and create your illustration 
on the copy of that document. 

Color-matching systems supported in¬ 
clude Pan to nc, Toyo, Foe o I tone, and Tru- 
match. You have the option, as always, of 
creating your own custom ink colors. Il¬ 
lustrator also has the capacity, in con¬ 
junction wiih printed color swatches in the 
manual, to let you calibrate your monitor to 
match printed output. Although crude, the 
method seems fairly accurate. 

Illustrator is Super VGA-compatible in 
its color picker, but something odd hap¬ 
pens when you select custom colors. Since 
a computer is capable of displaying col¬ 
ors that are unprintable using the standard 
four-color-process method, color pickers 
geared for printed output are usually de¬ 
signed to display CMYK equivalents. In 
this way, users receive an on-screen ap¬ 
proximation of what their printed output 
will look like. Since Adobe’s color picker 
is RGB-based, it is possible to select cus¬ 
tom colors that are unprintable, Adobe of¬ 
fers no explanation for this anomaly in die 
documentation for Illustrator. 


Illustrator’s simple, elegant interface 
continues to be its strong suit. All similar 
structured-drawing programs support Bezi¬ 
er curves, one of the basic constructs of 
the PostScript PDL (page-description lan¬ 
guage), but Illustrator’s entire interface is 
based on the creation, linking, manipula¬ 
tion, and control of these curves. There 
are tools to draw and manipulate freehand 
curves and combine them with lines and 
shapes to create complex illustrations. 
While the B6zier model may prove daunt¬ 
ing to ihe novice, once you’ve grasped the 
concept, you’ll have a handle on the true 
power of the program. 

An Illustrator's Guide 

There is an excellent tutorial thal lakes 
you through Bezier-curve fundamentals, 
and the accompanying examples on disk 
help beginners grasp Illustrator’s unique 
approach to drawing and shape manipu¬ 
lation. A separate Beyond the Basics man¬ 
ual proceeds step-by-step through more 
complicated illustration techniques. 

Unlike FreeHand, Illustrator Jacks any 
type of layer management or control. In 
complicated illustrations, this lack of lay¬ 
er management can have serious conse¬ 
quences, Since the order in which layers 
exist on the page determines their charac¬ 
teristics and whether they obscure a layer 
underneath them, some kind of approach to 
layer management is very important in any 
structured-drawing program. Given Illus¬ 
trator’s lack of layer management, it is a! 
times almost impossible to manipulate cer¬ 
tain objects in large, complicated illuslra- 
lions. Adobe suggests grouping similar 
objects together, but this is not a solution. 
Until the problem is addressed, a lack of 
layer management will remain a serious 
flaw in Illustrator 4.0. 

Another serious problem 1 encountered 
with Illustrator 4.0 is its inability to im¬ 
port EPS (Encapsulated PostScript) files 
from other programs, notably PhotoStyler 
and Corel Photo. The images seem to im¬ 
port error-free, but they arc not viewable. 
Adobe’s technical support acknowledges 
this problem and says a bug fix is in the 
works. 

On ihe matter of technical support, Ado¬ 
be seems strangled by its own success. It 
took two separate sessions of over 45 min¬ 
utes each of auto-dialing Adobe technical 
support before I was put through. Then it 
took an additional 10 minutes before an 
actual technical representative came on 
the line. The representative was knowl¬ 
edgeable and courteous but admitted that 
the company can't handle the volume of 
calls it receives. Although the manuals and 
tutorials are well written, there are occa¬ 
sions when you’ll need to gel through to 
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1 ProudlyAnnounce SummaSketdill'^^' 
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The world's bestselling, most 
emulated, most acclaimed 
desktop tablet just got better. 

We've taken SummaSketch II, 
the industry standard, and 
added several new features to 
create a tabletthatis, unques¬ 
tionably, the world's best. 

Unlike some competitors, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but- 

ton cursor), interface decision 

cables and a utilities diskette with Windows® 3.0 and should be this easy. In fact, the only 

ADI® drivers. Plus we've added things like 2000 lines per tough decision is which Plus to choose: 
inch resolution and 10 mil accuracy—standard. Plus the 12"x 12" or 18" x 12" Professional, 

fastest, easiest set-up and configuration procedure. Plus For literature, orthe name of your local 
an offerfora free AutoCAD® or CAD KEY® Master dealer, call 1-800-729-7866. Fortech 

Template (a $245 value). Plus software compatibility nical information call 203-881-5400. 

^ Surmagraphics 

Every decision should be this easy . 

€> 1992 Suminagriaphics Corporation. Seymour, CT 06483. All rights reserved. 
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with over 400 programs, and 
hardware compatibility with 
PCs and Macintosh? Best of 
all, it's still 100% pure Summa¬ 
Sketch—the editor's choice, 
winner of every major editorial 
accolade for graphics tablets. 
And the people's choice, 
with well over one-half million 
sold to demanding computer 
graphics professionals. 
Every 
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technical support. The present system is 
not satisfactory. 

Charts and Graphs 

An additional feature of Illustrator 4.0, 
of interest to users of business graphics, 
is the built-in charting capability. You can 
import spreadsheets into Illustrator and 
automatically generate a wide variety of 
charts and graphs. You can also enter data 
manually into an Illustrator spreadsheet 
(see screen 3) and generate a chart or graph 


that way. Legends are linked to their re¬ 
spective values and change automatically 
if values are changed. A wide range of 
different chart and graph types includes 
bar graphs, pie charts, and scatter graphs. 
Graphic designers should appreciate the 
ease with which they can create good-look¬ 
ing charts and graphs. 

The program also allows you to import 
scanned artwork as templates. Templates 
can be any bit-mapped image in TIFF, 
PCX, or BMP format. These images can be 


traced by hand with Illustrator's drawing 
tools, or they can be auto-traced with the 
program's built-in Auto Trace tool. The 
auto-trace function is not very accurate; 
the traced illustrations require quite a bit of 
cleaning up to create an accurate rendition 
of the image. For a limited time, Adobe 
Is offering Streamline, its higher-quality 
tracing program, free to purchasers of Il¬ 
lustrator. Adobe should have included the 
capabilities of Streamline in Illustrator in 
the first place so it wouldn't have had to 
bundle it as a separate program. 

Illustrator drawings cannot be copied, 
pasted, or viewed in the Windows Clip¬ 
board except as special Adobe PostScript 
objects. These can be passed from Type- 
Align and Streamline into Illustrator, but 
not the other way around. Text blocks that 
are imported from Type Align to Illustrator 
via the Clipboard come in as outlines. Il¬ 
lustrator 4.0 can read and write Illustrator 
files from the Mac and from Adobe’s Unix 
and Next versions of the program and can 
save in Illustrator and Illustrator 1.1 
file formats. Tests confirmed that file com¬ 
patibility is 100 percem across the Mac 
and PC platforms. 

The Whole Bundle 

Adobe includes a fair number of borders, 
symbols, and patterns with the program. 
These images provide a shortcut from the 
tedious work of creating these shapes. 
Some of the borders and patterns are quite 
imaginative. Noticeably missing from the 
package is the cornucopia of clip art and 
fonts distributed with programs like Corel- 
Draw and Professional Draw from Gold 
Disk, but this is probably not a drawback 
for most illustrators, as they prefer to cre¬ 
ate their own work from scratch. What the 
package lacks in clip art and fonts it makes 
up in a simple, eleguni approach to struc¬ 
tured drawing. In feet, Illustrator is much 
more a tool lor creating professional il¬ 
lustrations than for putting together a sim¬ 
ple poster or brochure. 

Illustrator 4.0 is a welcome addition to 
the collection of Windows-based struc¬ 
tured-draw i rig programs on the market. 
While it does not have the wealth of fea¬ 
tures, clip art, fonts, and ancillary pro¬ 
grams offered by Corel Draw 3,0 and sev¬ 
eral other competitors, it is an excellent 
illustration tool designed for ease of use. 
Despite several omissions and a few bugs, 
the program is a powerful tool tor the tech¬ 
nical illustrator and professional graphic 
designer. ■ 


Cal Vornherger is a graphic designer ami 
software developer who specializes in mul¬ 
timedia applications and presentations . 
He can he reached on BIX do ‘ 4 editors C 
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lew SmarTerm 420 tor Windows version 2.0 clearly puts more YT 
emulation power and ease at your fingertips. New features include scrollback, 
color selection, font resizing, and ANSI color support. Toolbox, burton palettes, 
trace and remapping utilities, and customizable-help reduce support needs. 
SmarTerm 420 for Windows still offers error-free file transfer, scripting, and 
keyboard mapping. Plus, you gel LAT, Telnet, and FTP at no extra cost. 
SmarTerm, connecting users worldwide, is also available for VT320 and 
VT340 emulation using DOS. 


Pfersoft, Inc. 465 Science Dr. RO. Box 4495? 

(Vtadison, Wl 53744-4953 Call toll-tree J -SOO-EMULATE 
Fax (608)273-8227 
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Phone+31 10405.3560 Fax +31 10 405.5073 
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A Power Boost for PowerPoint 
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SHELLEY CRYAN 


TY Tith the release of version 3.0, Pow- 
1/1/ erPoint proves you don't need well- 
T I honed design skills and a fondness 
for studying software manuals to create 
stunning slide presentations on your com¬ 
puter. With a host of new features, in¬ 
cluding a convenient toolbar, improved 
drawing and text-handling capabilities, 
and support for OLE (Object Linking and 
Embedding), PowerPoint 3.0 represents a 
sweeping upgrade. Microsoft makes up a 
lot of ground lost in the two years since 
PowerPoint’s last major upgrade. 

PowerPoint 3.0 requires Windows 3,1, 
and you'll need at minimum a 286 with 2 
MB of memory, Microsoft recommends 
a 386 with 4 MB. Working without a col¬ 
or monitor is possible, because you can 
select colors by name, but this is akin to 
buying mail-order dress shoes—you’ll be 
satisfied only if you know exactly what 
you want or if you’re lucky. Make some 
room on your har d drive; PowerPoint fills 
5 to 17 MB, depending on the options you 
Install. 

The Right View 

PowerPoint 3.0 helps even the occasional 
presenter to create professional-looking 
slides, overheads, or on-screen presenta¬ 
tions. You supply the information; Pow¬ 
erPoint eases you through design and pro¬ 
duction. 

PowerPoint offers you four ‘"Views" in 
which to work. Outline View lets you type 
your ideas in outline form, which Power¬ 
Point uses to generate slides. In Slide 
View, you can type directly on the on¬ 
screen slides themselves. Here, you cus¬ 
tomize the look of your slides by apply¬ 
ing colors, formatting text, and adding 
charts* graphs, and drawings. In Slide 
Sorter View, you can change the order in 
which die slides appear by dragging slides 
around with the mouse. Speaker’s Notes 
View lets you jot down things to remember 
to mention when giving the final presen¬ 
tation, Version 3,0 not only makes all this 
easier to do than in the previous version, 
but it offers you a wider variety of options 
as well. 

The most visible change found in each 
of the Views is the new toolbar. It gives 
you quick access to frequently used com¬ 
mands. saving you the hassle of using pull¬ 
down menus. 


Buttons on the toolbar let you format 
text and toggle easily between magnifi¬ 
cation levels. An especially helpful set of 
buttons lets you manipulate relative text 
placement; for instance, you can move 
paragraphs around and adjust indent levels. 
These buttons are much easier to use than 
the sometimes confusing methods required 
in top competitor Aldus Persuasion. The 
toolbar is intelligently designed, although 
it lacks a text-alignment button. 

Master Plan 

PowerPoint 3.0’s most significant im¬ 
provements are in its Slide View. As in 
the previous version, you create and format 
a single Slide Master* which dictates the 
format of every slide, but 3,0 offers much 
more flexibility. The Slide Master now in¬ 
cludes both a Master Title and a Master 
Body that you format separately, and you 
can alter the Slide Master at any time. 

This scheme of a single Slide Master 
helps to make for a surprisingly short learn¬ 
ing curve. TPs easy to remember that any¬ 
thing that’s on the Slide Master—logos, 
artwork, and so on—will show up on every 
slide. However, it's only useful when most 
of your slides will be formatted the same 
way, since you’ll have to manually set up 
the slides that vary from the master. This 
isn’t difficult, but it’s tedious if you’ve 
got more than a handful to adjust. 

In contrast, Aldus Persuasion gives you 
several slide masters, and each one has 
two parts: a background and a foreground. 
This scheme offers greater flexibility, es¬ 
pecially if several formats will be used 
more than once. However, it's more com¬ 
plicated, especially if you don't use Per- 


The new version 
of PowerPoint 
includes an 
improved toolbar. 
The toolbar offers 
convenient access 
to commonly used 
tools and single- 
cl ick formatting 
for indentation, 
text styles, and 
text sizes. 


suasion frequently enough to remember 
how it works. 

Other changes in PowerPoint’s Slide 
View include an enhanced set of drawing, 
text-editing, and graphing tools. Can’t 
draw a perfect shape on demand? Rather 
not dredge through a clip-art collection to 
find one ? The new Shape Tool is a boon. 
It's really 24 tools in one; You can use il to 
create a myriad of stars, arrows, circles, 
cubes, triangles, and star bursts, and you 
can change the shape of existing objects 
with the click of a mouse. 

Text editing is now done with a single 
tool, which is automatically activated when 
you highlight an object and stall typing. 
The typographic formatting controls in¬ 
clude the usual suspects, and using them is 
straightforward. 

Like other programs in this category, 
PowerPoint docs not include high-end text¬ 
handling features such as kerning and ro¬ 
tating. You can, however, create embossed 
text and can use any character of any size 
or color as a bullet. 

The graph tool is not really a tool like 
the others. When selected, it launches a 
separate, embedded application called Mi¬ 
crosoft Graph. This is the same full-fea¬ 
tured graphing program featured in Mi¬ 
crosoft Project Word, and Works. It offers 
84 different graphing styles, including all 
the standard 2-D and 3-D styles and then 
some. Graphing is probably the hardest 
aspect of PowerPoint to learn, but the pay¬ 
off is in the amazing degree of control that 
you have over the look of your graph. 
Look no further than PowerPoint if you 
require sophisticated graphs in your pre¬ 
sentation, continued 
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A POWER BOOST FOR POWERPOINT 


Text and Templates 

If you've worked with previous versions of 
PowerPoint, you will be especially pleased 
with the way it now handles templates. A 
template serves as a collection of styles to 
be used throughout a presentation. These 
styles include background colors and pat¬ 
terns, fonts, text colors, sizes, and styles. 

When you “apply” a template, your 
presentation takes on the style character¬ 
istics of that template. The beauty of Pow¬ 
erPoint’s implementation is that now you 
can apply or replace a template anytime. 
Existing slides, as well as slides you create 
after you apply a template, will all take 
on the template's characteristics. This lets 
you instantaneously change the look of 
your presentation. 

PowerPoint comes with 160 pre¬ 
designed modifiable templates, which are 
indispensable if you have neither the time 


ACTION SUMMARY 


■ WHAT POWERPOINT 3.0 IS 

A Windows 3.1 presentation 
raphics program geared toward 
usi ness presenters. 

m LIKES 

It lets you change text and 
background formats quickly and 
easily; It has a convenient 
toolbar. 

■ DISLIKES 

It cannot create more than one 
slide master per presentation, so 
you'll have to manually set up the 
slides that vary From the master. 

■ RECOMMENDATIONS 

Despite its many Features, 
PowerPoint is extremely easy to 
learn and use, making it well 
suited for people who are not 
professional presentation 
designers. It will satisfy the needs 
of almost any business presenter. 
Highly recommended, 

m PRICE 

$495 

■ FOR MORE INFORMATION 

Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

[206] 882-8080 

fax: (206) 936-7329 
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nor the inclination to make your own. It's 
particularly convenient that templates and 
presentations are the same type of file, so 
any presentation can also serve as a tem¬ 
plate. 

Integral to any template is a color 
scheme. As another example of how Pow- 
erPuint caters to nondesigners, the pro¬ 
gram helps you to select colors that work 
well together. You can change the color 
scheme at any time, and PowerPoint will 
intelligently recolor objects—including 
graph elements—so that everything still 
matches. Over 5000 color schemes are 
available. 

Like Persuasion, PowerPoint lets you 
import outlines in a variety of formats, so 
you can dump text into Outline View with¬ 
out rekeying or translating it. This gives 
these two programs a leg up on the other 
major competitors in the field. 

PowerPoint, however, tops Persuasion 
and the other competitors with its new 
WYSIWYG Outline View. This lets you 
format text in either Slide or Outline View, 
and the different fonts, sizes, and text styles 
show up in Outline View. Additionally, 
small icons next to each slide title in Out¬ 
line View indicate if there are any graph¬ 
ics on the corresponding slide. These visual 
cues make it significantly easier to edit 
quickly in Outline View. 

Not surprisingly, PowerPoint takes ad¬ 
vantage of Windows 3.1 technology. With 
full OLE capabilities, PowerPoint lets you 
embed pictures, graphs, and sound from 
other applications into your presentation. 
Simply double-clicking on the embedded 
object automatically loads the external 
application that created the object. This 
worked well with compliant applications, 
including the Sound Recorder and Paint¬ 
brush. 

Font handling in PowerPoint is also 
much improved. Unlike with PowerPoint 
2,0, you can use TrueType fonts instead 
of fonts created just for PowerPoint. Ad¬ 
ditionally, you can save the fonts with your 
presentation, which is helpful if you need 
to run your presentation on someone else's 
computer. 

Making the Pitch 

In the event that you want to show your 
presentation on a computer that doesn't 
have PowerPoint loaded, you can now use 
the PowerPoint Viewer. A run-lime ver¬ 
sion of PowerPoint's slide-show mode. 
Viewer can be distributed freely with pre¬ 
sentations. With heefed-up slide-show tran¬ 
sition effects, like a “flying bullets” feature 
that makes your bullet points slide into 
place when a new slide comes on-screen, 
the opportunity to look good is certainly 
compelling. 


Like Persuasion, PowerPoint only got 
it half right, though. It should also include 
a Viewer to run PC presentations on a 
Macintosh, which would provide real dis¬ 
tribution flexibility. Because Microsoft 


P. 


owerPoint tops 


Persuasion and the 
other competitors 


with its WYSIWYG 


Outline View. 



plans to release an upgrade to the Mac ver¬ 
sion of PowerPoint in the fall and claims 
cross-platform portability, a Macintosh 
Viewer for PC presentations should hard¬ 
ly be a stretch. 

While many of its major features have 
been greatly improved, PowerPoint also 
shines in the details. A spelling checker, 
extensive on-screen help, and an automatic 
Smart Quotes option (to automatically turn 
straight quotation marks into curly quotes) 
all help to make the program easy to use. 
The Print dialog box, however, could be 
improved to let you print out all parts of a 
presentation with one command, instead 
of making you select notes, slides, hand¬ 
outs, and outlines individually. 

PowerPoint 3.0 delivers a powerful tool 
for creating great-looking presentations 
quickly for people who have little design 
expertise. The broad flexibility to easily 
change templates, masters, and colors at 
any time will be welcomed by business- 
people w r ho select designs hy trial and er¬ 
ror. Support for OLE is a real time-saver, 
as is the ability to import text and data in a 
variety of formats. 

PowerPoint 3.0 lets you concentrate on 
your presentation's content rather than de¬ 
sign and production. Is there a presenta¬ 
tion in your future? At $495 and with ex¬ 
cellent documentation, PowerPoint is a 
good choice for your software library. ■ 


Shelley Cryan runs a consulting business 
that helps companies incorporate com¬ 
puter-based technologies to boost pro¬ 
ductivity . She holds an M.B.A. in finance 
and ma rketing from the University of 
Chicago. She can be reached on BIX c/o 
"editors ." 
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The computing world is chang- 
ig. Now, Reflection* and the Reflection 
network Series" software extend the reach 
if your desktop computers in multivendor 
nvironments. 

Together, Reflection and the 
teflection Network Series link all your 
ystems. Reflection provides the user 
dterface, offering the most precise VT and 
IP text and graphics terminal emulators 
ar DOS, Macintosh, and MS-Windows, 
teflection also delivers fast file transfer, 
;eyboard mapping, and a powerful 
ommand language to automate the most 
omplex tasks. 


Using Reflection with the 
Reflection Network Series lets you w'ork on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HP, and IBM hosts concurrently, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 

It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 
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Tempest Europc/DK 
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S E H I E I * 

SOFTWARE 



Walker Richer& Quinn, Inc. ^ 


2815Easttake Avenue East,Seattle,Miiqgton98102 / 206.324.0407/ FAX 206.322.8151 / Zeesiraat 55,2518AADen Haag, The Netherlands/ +31.(0)70.35409-63/ FAX: +31(0)7035412.44 
Reflection is a registered trademark and Reflection Network Series Is a trademark of Walker Richer & Quinn, Inc, All other trademarks are the property of their respective holders. 
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The innovative SAA/CUA Window-Management System 
Df CLWindow lends your application the professional 
look which is one step above the usual user interface. 
You have the key to presenting multiple windows and 
sub-windows in graphic mode in which you can freely 
navigate, fully developed as Clipper 5 objects. Design, 
similar to MS-Windows, Pull Down Menus in Clipper with 
as many levels as desired, CheckBoxes, graphical Push- 
Buttons. Icons orScroilBars. CLWindow handles interac¬ 
tive or program-driven movement, resizing, zoom- 
in/zoom-out [conization, and the ability to run simul¬ 
taneous windows parallel using our messaging system. 

With our mouse-driver all Clipper interactive functions 
such as MENU TO, READ etc. are mouse-aware and are 
outfitted with a proper mouse interface. Only CLWindow 
otters simplest calls with @..,comands, several inde¬ 
pendent TBROWSEs simultaneously in a window and can 
completely be overlaid with 
Blinker - any more questions? 






GO BEYOND CLIPPER 5 


CLGraph offers nearly every possible graphic function 
you’ll ever want from simple pixel-graphics using graphic 
primitives to complex 3D business-charts. Have no fear 
about screen problems with CLGraph, the main video 
screen driver allows even in graphic-mode the usage of 
©SAY...GET, ACHOICE. DBEDITand TBRQWSE inter¬ 
action without a hitch. 

Import and Export of PCX-Files in alf output devices, 
graphic input using scalable graphic methods together 
with a free-standing rotational and scalable vector 
graphic character sets prove the professional^ of this 
product. CLGraph uses a driver concept which does not 
rely on a specific graphics card or video monitor and 
allows independent graphic output to screen or printer. 
This offers not only high programming-ease but also 
drivers to display up to 1024x768 in 256 colors or in 
300dpi printer output so that your graphic output un¬ 
doubtedly is the op- 
timum printer quality 

graphics library We £ Prgfessj'ona/ 

needn’t say more.., 



We also offer CLText, CLReport, CLTools I 


Dr. Huggle & Partner 

GmbH - Heinrichsallee 41 - D-5100 Aachen 
Phona+49 241/40 31 14 - Fax 241/40 31 17 

Trademarks; CJlpjMVNantucliel. M$-Wmdawstf Microsoft 



Removable SCSI STORAGE 

Compatible w/ 286/386/486, Laptop, Apple II, NeXT, Sun 
Macintosh, Silicon Graphics, HP/Apollo, IBM RS6000. 


21MB Floptical Drive 
2MB, 4MB Floppy Drive 
44MB, 88MB Cartridge Drive 
120MB Rewritable Optical Drive 

Tulin Technology Tel: 408-432-9057 

2156H OToole Ave, San Jose,CA95131 Fax: 408-943-0782 
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WITH CorelDRAW/ an n 

VENTURA 3.0 GEM 

AL RASSAM AL ARABI 

Is an add on to Corel Draw® that let you draw, paint, type 
text from arabic font libraries, apply stunning effects, output 
on laserprinters & imagesetters the ARABIC WAY 

ARABIC PUBLISHER 
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To Get High Quality Arabic DTP. 

No extra training is needed. Just use Ventura 
Publisher® the everyday way to make Professional 
Documents in ARABIC or FARSI. Vowels & Accents, 
automatically placed to get the best position. Automatic 
ligature selection. Intermix Latin with Arabic or Farsi. 
Large font libraries. Import text from popular ARABIC or 
FARSI word processors... 


Write to: LAYOUT ltd, 8 Atho Street, # 401 Nicosia CYPRUS. 
Fax: (357) 2 448326 or (961) 9 936439, Ph: (357) 2 366484 
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I NEED THAT INFORMATION 
AND I NEED IT NOW! 

1(1 




H owever you store information, 
it’s wasted if you can’t find it 
when you need it. Idealist , however, 
stores it so you can find it - instantly. 

Idealist makes databases. But 
not like the ones you’re used to. In 
flexibility and retrieval power they’re 
more like mainframe or online sys¬ 
tems, but the similarities end there, 
because Idealist is for personal com¬ 
puters (Windows, Macintosh and 
DOS) and the people who use them. 
For instance, unlike any serious 
information tool you’ve seen before, 
Idealist works straight out of the 
box. Programming is not required. 


In an Idealist database every 
single thing is individually, automat¬ 
ically and immediately indexed. 
Anyone can then search - in any 
field - and retrieve all the relevant 
records in less than a second, 
regardless of the size (or 
the original purpose) of 
the database. That’s the 
power of a ‘full text’ index: 
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new ones to existing records easily. 
The result is the database you used 
to imagine before you got into com¬ 
puters: all the important stuff, in one 
place, instantly retrievable. 

At your fingertips, even. 

So, now, before 
you forget where 
you found it, 
send in the 
coupon below, 
or call your 
usual dealer 
and ask about 
Blackwell Idealist. 
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what you see is what you 
want. But that’s only half 
the story. 

Out there in the real 
world, information varies 
enormously in size and 
shape, unlike the data¬ 
bases you’ve been used to. 
But in Idealist fields can 
vary from record to 
record - in length and in 
type. You can even add 


! Idealist 

THE INFORMATION MANAGER 


I Name". 
.Title. 


Send information on Idealist for 
□ Windows □ Macintosh DDOS 


I 


Organization, 


ress_ 


| Postcode _ 
^Tel/Fax _ 


1 


byle099? 1 


Blackwell Software 


BSP Ltd, Osney Mead, Oxford, 0X2 OEL, UK. Telephone and fax: (+44) 865 791738. 

RRP £225 (DOS). £275 (Windows/Macintosh). 5-user: £595 (DOS), £725 (Windows/Macintosh). 
Dealers/distributors call Peter Kibby on (+44) 865 240201. 
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Software 

Security 

InternationaijLt 


United kingdoi 
TW20 9HN 


NOW 

AVAILABLE! 

network 

protection 

vvith REMOTE 
UPDATING-' 


PUT AN END TO 
SOFTWARE PIRACY! 

Meet the growing family of security keys 
from Software Security. 

Each one a specialist at enforcing your 
license agreement in virtually any user 
environment you can think of. Whether it's 
DOS, UNIX, Macintosh or OS/2. Whether 
it's a single user installation or 
□ LAN. 


To find out more, call: ( 0784 ) 430060 
fax: (0784} 430050 
International telephone: +44 784 430060 
fax: +44 784 430050 
US. (203} 329-8870 
fax: (203} 329-7428 
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Simply connect the appropriate key to a 
single user computer, or a nan-dedicated file 
server in a network, and you control all 
access to your protected application. 


The Ultimate Protection 
For Software Publishers 


Users, however, won't even know it's there. 
The keys are transparent and won't impact 
software functionality or the ability to make 
back-up copies. Normal node and LAN 
operations are unaffected. 


Simple. Unassuming. Ever vigilant. Easy to 
Incorporate into your application package. 
And quite possibly the most profitable 
hardware investment a software developer 
can make. 
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SYSTEM 


IBM’s New System Speaks for Itself 


TOM YAGER 


A lthough responsible for the PC era, 
IBM has rarely led the market that it 
created. Now, TBM is hoping to re¬ 
capture some of the glory of the old days 
with innovation in a new market: multi- 
media PCs. 

Big Blue's latest PS/2 is the First in a 
line of unique multimedia-capable sys¬ 
tems. Dubbed the PS/2 Ultimedia Model 
M57 SLC, this new system brings a few 
surprises to the multimedia PC party. 
IBM's XGA display adapter, its fine- 
sounding integrated audio, the fast Micro 
Channel bus, and its helpful front panel 
raise the M57 SLC above similar systems. 
Withoui belter software support, however, 
the M57 SLC will face stiff competition 
from the rest of the multimedia PC crowd. 

Looks Aren’t Everything 

Like all FS/2s, the M57 SLC is no beauty 
queen. But behind the Volvo-esque facade 
sits a solid machine. Its most notable fea¬ 
ture (see the photo) is its multimedia from 
panel Unlike systems built from MPC up¬ 
grade kits, the M57 SLC brings fully 
mixed audio directly to the front panel 
through a marvelously accessible quarter- 
inch headphone jack. A microphone jack 
and a volume control also share the panel. 
The CD-ROM drive has its own eighth- 
inch headphone jack and volume control 
The M57 SLC is designed around a 20 
MHz 386SLC, IBM's own implementa¬ 
tion of Intel s 386SX that includes an on- 
chip cache. Processing speed is fair, and a 
high-speed hard drive contributes to solid 
overall performance (see the Figure), The 
compact motherboard also holds SCSI arid 
floppy drive controllers and integrated 
VGA, serial-port, and parallel-port cir¬ 
cuitry. 

The system's Micro Chance 1 bus rises 
vertically. Of the six total slots, four are 
free, one holds an XGA adapter, and the 
other contains an audio board. The stan¬ 
dard sound board is IBM's M-Audio dig¬ 
ital-audio capture-and-playback board. A 
ribbon cable connects this board to the 
system's front panel, making digital au¬ 
dio feel more like a designed-in feature 
than an accessory. The board's back pan¬ 
el has a set of eighth-inch connectors la¬ 
beled only by single letters. This and the 
somewhat unclear symbols used on the 
front to signify power and microphone in- 


The PS/2 
Ultimedia Model 
M57 SLC features 
handy front-facing 
microphone and 
headphone jacks 
and a volume 
control An 
internal speaker 
lets you listen to 
multimedia 
presentations 
without 
headphones. 



pul make the machine a little more con¬ 
fusing to use than it needs to be, 

IVs in There 

The system I reviewed was pretty well 
decked out. Standard features include the 


3J7-inch 2.88-MB floppy drive and the 6(KL 
MB SCSI CD-ROM drive. The standard 
configuration ($5995 without monitor) in¬ 
cludes 4 MB of RAM and a 160-MB SCSI 
hard drive, but the system that I reviewed 
was boosted to one with 16 MB of R AM 


1 ACTION SUMMARY 1 


■ WHAT THE PS/2 ULTIMEDIA MODEL 

■ RECOMMENDATIONS 

M57 SLC IS 

Once software is stabilized, this 

A 386SLC-based PS/2 with 

will be a high-quality multimedia 

integrated digital audio and 

system with several advantages 

CD-ROM. 

over the rest of the crop. 

■ LIKES 

■ PRICE 

Easily accessible front-panel jacks 

$6945 (includes an 8515 

and controls, dual independent 
digital-audio channels, and 

monitor) 

internal speaker. 

■ FOR MORE INFORMATION 

IBM Corp. 

■ DISLIKES 

11 33 Westchester Ave. 

Much of the software is not quite 

White Plains, NY 10604 

solid; MIDI support is poor. 

(800) 426-9292 

Circle 1233 on Inquiry Card. 
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IBM’S NEW SYSTEM SPEAKS FOR ITSELF 


BYTE BENCHMARKS 

■ Compaq Deskpro 3A6/.33L • I IBM PS/2 UltEmedta M57 SLC B IBM PS/2-Model 90 XP 486 


DOS LOW-LEVEL 


CPU Disk Video 



DOS APPLICATIONS 



Word processing Spread a heel Dale base Development DTP Overall 



AH results are indexed, and higher numbers indicate bener perfnmmnce. For each index. a Compaq Deskpro 386/33L running Compaq 
DOS 5.0 and Windows 3,0 = 1. The overall index is the overage index of the individual tests. 


The BYTE low-kvel benchmark suite identifies relative performance at the hardware level, breaking down pediintiMnce hy system com¬ 
ponent. The remits of these tests can help you identify the relative performance of a given subsystem uud determine where performance 
bottlenecks may Ik, For a complete description of these tests, nee “BYTE’s New Benchmarks; New Looks, New Numbers,' August 
1990 BYTE. The BYTE low-level benchmflfkf, version 22. are available in the byte.bmarks conference on BIX. or you can contact 
BYTE directly. 

BYTE's application performance suite measures the performance you can expect to see running a given application category under a 
given operating environment. We test under two environments: DOS 5.0 and Windows 3,0. We ran test scripts using the following pro¬ 
grams: Word Processing; WordPerfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Loins 1-2-3 release 3.]+ and Microsoft Excel 3,0a; 
Database: Software Publishing Superhasc4 version 1.3 and Borland dBase [V; Development: Borland Turbo Pascal for Windows and Mi¬ 
crosoft C 6.0; and Desktop Publishing; Aldus PageMaker 4.0. The data Tiles and test scripts arc available from BYTE. 

With its cached 3B6SLC processor and high-speed SCSI disk, the M57 SLC stacks up 
at about 60 percent the speed of a 33-MHz 386 system on most tests—slightly faster 
than the typical 20-MHz 386SX . 


(which adds another $1240 if you buy 
SIMMs from IBM). An 8515 monitor 
costs an additional $950. As an aside, I 
appreciated IBM's provision of an extra 
connector on its internal SCSI cable. There 
are other nice touches, too, like a plastic 
loop to help lift the SCSI terminating re¬ 
sistor out of its socket and a front-facing 
oblong speaker that’s hooked to the audio 
board (so it can actually say something 
besides “beep”). 

The M-Audio capture-and-playback 
adapter represents a departure from the 
audio boards commonly seen in multime¬ 
dia PCs these days. The difference is the 
DSP (digital signal processor). Even the 
MIDI instrument sounds are delivered by 
the DSP (rather poorly, I‘m afraid). Per¬ 


haps most valuable are the board’s two in¬ 
dependent audio tracks. This pair com¬ 
pensates somewhat for the not-so-hot DSP 
synthesizer by allowing digitized music 
to play underneath a separate voice track. 
This feature was frequently highlighted in 
IBM’s demonstrations; the music ran with¬ 
out interruption while the demonstration 
software loaded and played multiple fore¬ 
ground voice files. The digitized-audio 
quality is adequate, and I was particularly 
pleased with the external speaker’ s deliv¬ 
ery of very clear digitized voice. Music is 
not delivered as well, but when you listen 
through headphones, the sound is quite 
dean. 

The system I reviewed included DOS 
5.0, Windows 3,0, and OS/2 2.0 on CD- 


ROM. I was pleased to find that IBM had 
included the Windows Multimedia Ex¬ 
tensions, which were tweaked to provide 
support for M-Audio, XGA, and the CD- 
ROM drive. The multimedia drivers for 
OS/2 were still in beta testing at the time of 
this writing, and the full-fledged Multi¬ 
media Presentation Manager wasn’t even 
hinted at Still, a popular IBM authoring 
tool, AVC (Audio Visual Connection), ran 
fine under OS/2 and had support for most 
of the system’s multimedia components. 
AVC does not support M-Audio’s quasi- 
MIDI synthesizer, but I didn’t miss it. Ap¬ 
parently, neither did IBM: The AVC dem¬ 
onstration entitled “MIDI Jukebox” plays 
digitized audio recorded from a real MIDI 
synthesizer. 

Ironically, the best-supported environ¬ 
ment for the M57 SLC at the time of my 
review was Microsoft Windows, It is a 
credit to IBM that it swallowed some pride 
and cooked up pretty solid support for its 
leading operating-system competitor. 1 
loaded a handful of Windows multimedia 
applications, including Master Trax Pro, 
Macromind Action, and Brown-Wagh 
Curtain Call. 

The updated Curtain Call, with its sup¬ 
port for the Multimedia Extensions, re¬ 
fused to play any of the sample digital- 
audio files included in the package. I then 
found out that the standard Windows Me¬ 
dia Player program wouldn’t play them 
either but that the Sound Recorder appli¬ 
cation would. The same files loaded and 
played fine on an MPC-upgraded PC, 
Since both Curtain Call and the Windows 
Media Player communicate with hardware 
via a high-level interface that the Sound 
Recorder bypasses, there are apparently 
some bugs in IBM’s implementation. 

Listen Up 

IBM’s first entry into the multimedia PC 
market is impressive, but not exception¬ 
al. The M-Audio board’s ability to handle 
two distinct tracks of digital audio is a 
huge help to even simple presentations, 
and the XGA adapter offers improved dis¬ 
play performance. 

IBM now needs to beef up its Windows 
Multimedia Extensions support and get 
Multimedia Presentation Manager out be¬ 
fore Microsoft walks away with the entire 
PC multimedia market. Whatever moves 
IBM makes in software, the M57 SLC and 
the Ultimedia PS/2s that follow it should 
equip IBM to compete effectively in whal 
is fast becoming a crowded market. ■ 


Tom Yager is the director of the BYTE 
Multimedia Lab , You can reach him on 
BIX as “tyager” and on the Internet as 
“tyager@bytepb. byte, com," 
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Here's everything you 
need for full-motion video, 
image capture, graphic 
overlays, even special 
effects. All the hardware, 
all the software, all in one box, 
all for just $495. 

It starts with Video Blaster™, an internal 
video card that lets you display and manip 


ulate full-motion NTSC or PAL video on 
a standard PC monitor. And it lets you 
input and mix sound from multiple audio 
sources. 

You also get MacroMind® Action!™ for 
Windows™ and Tempra™ for DOS. Both 
combine video with computer graphics 


and special effects to create 
interactive presen¬ 
tations and multi- 
media training 
applications. 

There's also a 
Windows-based Video 
Kit with JPEG compression that lets you 
capture images and use them to spice up 
your DTP, database and WP 
applications. 

And with over two million 
colors and video control of 
hue, saturation, brightness, 
contrast and RGB, you'll have 
enough video capability to 
make even the MTV guys jealous. 

So visit your local 
retailer or call us at 
1-800-998-LABS. 

You' 11 get the picture 
on affordable multi- 
media video. 


LASTE 


^gjggjjg ^ eo * s a Ef ^ erriark Create Labs, Inc. Alt otner marks am owned by their respective companies. © 1992 Crealive Labs, Inc. All righls reserved. 
awMi International Inquiries: Creative Technology. Lid., Singapore Tel 65-773*0233 Fax 65-773-0353 
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OS/2 or NT + 50 MHz = Power! 


If you are an OS/2 or Windows NT developer 
and you are porting an application that needs 
robust 32-bit support, your wait is over. 
Microway is currently shipping NDP Fortran* 
386/486 for OS/2 or NT, along with our 
C|C++ and Pascal. Our products work with 
the IBM and MS linkers and can directly 
aocess their respective APIs, taking lull ad¬ 
vantage of the 386/486 gigabyte address 
space. The biggest advantage of these new 
32-bit operating systems over DOS is their 


386,486 and i860 Compilers 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, i486, or i860 in protected mode under 
Windows NT. DESQview, UNIX, OS/2, or ex* 
tended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all three com¬ 
pilers and assembly language .To simplify your 
ports, we offer CtearView, our full-featured, 
windowing symbolic debugger that works with 
DOS versions of NDP 386 and 486 compilers. 

NDP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP C|G++™ runs in three modes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and C++ Release 2.1 compatible, 

NDP Pascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 


NDP Language Pricing 

NDP Fortran, G|C++, or Pascal — DOS 
products Indude NDP Tools and Extender. 486 
DOS version includes Weitek support, royalty- 
free binder, and Clear View-386. All DOS com- 
p ile rs come with G R EX, Miorowa/s library of 160 
MS C compatible lower level graphics and 
hardware interface routines. 

OS/2™ or NT...$595 

386 DOS (includes Tools).. .$695 

486 DOS (includes Tools, Royalty-free 

DOS Extender and ClearVlew). $995 

3861486 UNIX V. 3 or V. 4 . . , ,.$1195 

i860 Compilers .$1995 

(OS/2 is a trademark of IBM Corporation.) 

Cle arV I e w-386™—our wi n dowi n g 32-b it sym¬ 
bolic debugger that runs with our 386 and 486 
DOS products... *♦,..* $195 

NDP IMSL is a Microway port of IMSL mainframe 
library to the i860,486or386. Math Library, Statistical 
Library, Special Functions........ $2000 

NDP Plot™ .... $195 

NDP/FFT™NDPor 80x87 version. *. ea. $250 
HALO Professional for 386.$595 

NDP NAG™ Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 
regression analysis.386 Version; $095 


ability to pre-emptively multitask, which 
dramatically improves the speed of hard 
disk I/O and multitasking in general. 

Microway has also engineered a complete 
line of 486 workstations which are ideal plat¬ 
forms for both developers and users who are 
into number crunching. Using removable 
hard disks, we can set up a system for you 
that can be used for DOS, NT, OS/2 and 
UNIX development! Scientists and 

Number Smasher-860™ 

Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and produces 11,8 double 
precision Unpack megaflops. The board comes 
standard with an EISA or ISA interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C++, or Pascal for the i860 running 
under MS-DOS, UNIX, OS/2, SunOS, or 

DESQview....33 MHz: $5000 

40 MHz: $6000 32 MB version: add $2500 


i860 Vectorizers and Libraries 


NDP NAG/860 is a Micro way port of the NAG 

workstation library to the i860..$1495 

NDP HALO-860 includes HALO Professional 
and an interlace library which makes HALO 
directly callable by the i860.$995 

860 Vectoriser includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Micro way's i860 Profiler .___ $1495 

860 Vector LI bra ry—Writte n for Intel, incl ud es 
over 400 vector primitives that take advantage 
of the i860's cache, dual instruction mode, and 
pipelined multiplier accumulator...___ $495 

IGL — a 3-D Graphics Pipeline that performs 
geometiy and rendering using routines which 
use the i860 s bull t-in g raph ics hardware: $495 

Kuck & Associates CLASSPACK — Hand- 
coded, pipelined libraries for the i860. 

■ Basic Math Library.$500 

* DSP —Over 100 routines including 1 and 

2-D correlations and convolutions. Does 
1024 Complex FFTin 1 msec.$750 

■ Dense Array solver package.$750 

Special! SX Your A~ 

FASTCache-SX/Plus™—The "Windows Solu- 
tion". Converts your 286 into a powerful 25 MHz 
386SX. Combines Micro way f s award-winning 
FASTCacheSX accelerator with up to 16 meg of 
extended memory. Features an Intel 486-style 
16K internal cache and 387SX coprocessor sock¬ 
et. Uses a 16-bit slot. Outperforms most SX sys¬ 
tems I Installs in minutes in over 100 AT systems 
including AST, Compaq, Epson, HP, IBM, NCR, 
NEC, Sperry, Tandy, Zenith and monel 


FASTCache-SX-20..$295 

FASTCache-SX/Plus-25 .$495 


engineers will appreciate the fact that our 
top of the line 486 boxes use industrial 
strength power and cooling — that's one 
of the reasons why half of our Number 
Smasher-860s have gone out in a 50 MHz 
486 B 3 workstation. Another important 
reason is the fact that the 860 can save you 
thousands of dollars per month in Gray of 
3090rentais. For more information, please 
call Microway's Technical Support 
Department at (508) 746*7341. 


Our Tenth Anniversary 


Since 1982, Microway has been serving the PC 
community and wa wish to thank all of our 
customers for their continued support, 


386/486 Custom Workstations 


A Microway Black Tower is the ideal solution for 
a oost-effactive desktop system, personal super¬ 
computer, Tile or computation server, or industrial 
PC. Microway workstations are used in corpora¬ 
tions, government research labs and university 
engineering departments on applications ranging 
from CAD to financial analysis, software develop¬ 
ment to basic research. They come standard with 
two or more thermostatically controlled fans, 250 
Watt motherboard power connectors, and 
American-manufactured industrial grade power 
supplies. Our 386 and 486 motherboards are 
carefully burned in and tested. Top speeds are 40 
MHz for the 386 and 50 MHz for the 486. Choose 
from a full line of high quality options to customize 
your workstation. The base system indudes a 
sleek, black tower case, a black tactile response 
keyboard, four megabytes of memory, a 250 Watt 
American power supply and one floppy drive. 
Each system is backed up by a one year warranty 
and the best technical support in the industry. Our 
486ErT was a recent Digital Review Target 
Award nominee. Our B 3 frequently goes out with 
three to five i860 cards running NFS on UNIX. 
With a peak throughput of 400 megaflops, this is 
the most oost-effactive way to boost the power of 
your Sun network. Microway systems have 
earned an international reputation for outstanding 
design, price/performance value and reliability. 

386BT 2 -40 ISA 64 K cache 200W $1395 
486B?T-33 ISA 64K cache 250W $2495 
486B 2 T-33 EISA 256K cache 250W $3395 
486B?T-50 EISA 256K cache 250W $3995 
4868 -50 EISA 256K cache 350W $4495 


Math Coprocessors/Overdrive 


WEITEK: 4167-25/33 .$350/$995 

3167-25/-33 . $200/$250 

mW3167 Micro Channel-25/33: from $700 

mW3167/80387 Board.$200 

INTEL: 287XL . $90 

387SX: $80 38716^33: $90 

Overdrive 20 MHz: $425 25 MHz: $545 

RapidCAD .$350 

Cyrix: 

83S87-25: $79 82S87-20: $85 

83087-33: $99 83087-40: $129 


Microway 

& Germany 


Technology You Can Count On 

Research Park, Box 79, Kingston, MA 02364 USA (508) 746-7341 
Kingston - l/pon-Thames, U.K., 081-541-5466 USA FAX (508) 746-4678 
1-752023 Greece 30 129/5672 Japan 047 423 1322 Poland 22-410041 
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REVIEWS 


SOFTWARE 


Microsoft’s Lucky Number 

OTHAR HANSSON 


which is particularly important in build¬ 
ing bulletproof user interfaces, Microsoft 
provides exception classes and a set of 
macros that implement a simple excep¬ 
tion-handling mechanism, using the C 
set jmp and longjrnp routines* However, 
C7 exceptions are not compatible with the 
implementations chosen by other compil¬ 
er vendors* 

One “extension” that Microsoft did cor¬ 
rectly, however, is its implementation of 
dispatching for Windows message han¬ 
dling, The natural C++ implementation of 
this is to use virtual functions for each type 
of message, allowing an object class to 
override the message handling provided 
by its parent class. The large number of 
Windows message types makes this im¬ 
practical, resulting in large but ridiculously 
sparse virtual-function tables. Borland C++ 
works around this problem through a mi¬ 
nor but still nonportable language exten¬ 
sion. Microsoft found a solution within 
the language standards by using macros 
to construct dispatching tables during pro¬ 
gram initial ization* 

C+ + Documentation 

A recent saying has it that while C++ 
makes it pretty difficult to shoot yourself 
in the foot (in contrast to C), when it 
does happen, it blows your whole leg off, 

continued 


ACTION SUMMARY 


W ith all the discussion over object-ori¬ 
ented this and that, the only real suc¬ 
cess story in OOP (object-oriented 
programming) seems to be C++. With Sy- 
mantec/Zonech and Borland cleaning up 
in sales of their Windows-compatible C++ 
compilers, Microsoft knew its long-stand¬ 
ing policy of “C and C alone” would have 
to go. 

After several delays, Microsoft C/C++ 
7.0 (or C7 for short) has arrived. Its price 
and features make it obvious that Microsoft 
intends to try to recapture the lead it had 
some years ago when Microsoft C was the 
only game in town. 

C++ Class Library 

Arguably the most exciting feature of C7 
is the C++ language itself, a topic some¬ 
what beyond the scope of this review, C7 
fully supports C+ + native compilation, 
debugging, and profiling. In addition, in 
the MFC (Microsoft Foundation Classes) 
library, Microsoft has presented a surpris¬ 
ingly simple and straightforward example 
of how C++ can be used to simplify de¬ 
velopment of Windows and MS-DOS ap¬ 
plications. 

A simple example is provided in listing 
1, a sample from Microsoft that consists 
of the very brief MFC-assisted “Hello, 
World’ 7 program. As you can see, the pro¬ 
gram relies on a lot of default behavior 
provided by MFC classes such as CWin- 
App and CFrameVJnd. The program even 
uses the raain() and winMainO func¬ 
tions provided by the library, relying sim¬ 
ply on the constructor for CHelloftpp () 
to initiate the application’s interaction with 
the user. 

Microsoft says that the MFC is merely 
the first in a family of Application Frame¬ 
work Extensions (hence the afx_ prefix in 
all library symbols) that will track future 
Windows developments, including pen- 
based systems, multimedia, and Windows 
NT. The future of the library remains to 
be seen, but it certainly provides a good 
start* While this is Microsoft C/C++ 7*0 
for Windows 3.1, it is important to stress 
that the library is version 1.00. The initial 
version of a C++ class library typically 
suffers from a few oversights, and I would 
expect changes in future versions of the 
MFC (luckily, the source is provided for 
door-die modifications)* 


Keeping Up 

One source of future changes is the un¬ 
certain state of the C++ ANSI standard, 
which is still under development. C7 im¬ 
plements the AT&T C++ 2.1 specifica¬ 
tion, but it deviates from some aspects of 
later versions, Microsoft claims (correctly) 
that the upcoming ANSI standard is the 
only standard worth arguing about, but 
practically speaking, most other compil¬ 
er vendors track the AT&T implementa¬ 
tions as a de facto standard, and thus the 
C7 deviations are likely to be a source of 
aggravation for users. 

The first deviation is in the area of tem¬ 
plates, which are used to provide a pa¬ 
rameterized class facility* For example, 
with a parameterized list class, it would 
be easy to define lists of dates, lists of 
menu items, or lists of any other object 
type. While the ANSI standard commit¬ 
tee argues over possible template speci¬ 
fications and requirements, compiler ven¬ 
dors are simply implementing their own 
interpretations. Microsoft has chosen a 
very simple preprocessor that instantiates 
the template code to use the specific object 
types. 

A similar portability question can be 
raised over the Microsoft implementation 
of exceptions* An exception-handling fa¬ 
cility can greatly simplify error recovery, 

BVTE 

■ WHAT MICROSOFT C/C++ 7.0 IS 

A C and C++ compiler with tools 
for creating DOS and Windows 
applications* 

■ LIKES 

P-code and in-lining for size and 
speed optimization; Microsoft 
Foundation Classes library to 
simplify Windows programming; 
complete documentation. 

■ DISLIKES 

Still no Windows-hosted tools; 
deviation from most recent AT&T 
implementations. 


■ RECOMMENDATIONS 

This is a compiler well worth 
considering for projects of any 
size, but you should compare 
compilers before making a 
switch* 

■ PRICE 

$499 

■ FOR MORE INFORMATION 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
{ 206 } 882-8O80 
fax: [206] 883-8101 


Circle 1 232 on Inquiry Card. 
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Listing 1: This brief segment is the complete Windows version of the "Hello, 
World" program, simplified through use of ike Microsoft Foundation 
Classes Windows class library . 

// helloapp. cpp : Minimal MFC Windows app. 

// 

// This is a part of the Microsoft Foundation Classes C++ library, 

// Copyright {Q) 1992 Microsoft Corp. 

// All rights reserved, 

// 

#include <afxwin.h> 

// Define a window class derived from CFrameWnd 
class CHelloWindow : public CFrameWnd 
{ public: 

CHe11©Window(I { Create(NULL, "Hello World!", 

WS_DVERLAFFEDWINDOW , rectDefault}; } 

}; 

H Define an application class derived from CWinApp 
class CHelloApp : public CWinApp 
( 

public: 

virtual BOOL Initlnstance (); 

// Construct the CHelloApp's m_pMainWnd data member 
BOOL CHelloApp::Initlnstance 0 
< 

injpMaihWnd - new CHelloWindow (); 
m_pMainWnd->ShowWindow(m_nCmdShow); 
m_pMainWnd->UpdateWindow (); 
return TRUE; 

1 

CHelloApp HelloApp; 

// HelloApp 1 ' s constructor initializes and runs the app 


Folklore also has it that the number of C++ 
programmers doubles every seven or eight 
months, C++ enthusiasts lake such statis¬ 
tics as evidence of technological Darwin¬ 
ism. On the other hand, such statistics 
imply that one out of every two C++ pro¬ 
grammers has very little experience with 
the language. 

The weighty documentation (2 cubic 
feet worth) included in the C7 package 
does an admirable job of preventing seri¬ 
ous injury from the powerful features of 
C++. Included is a C++ tutorial that is a lit¬ 
tle too short to present the entire language 
but, on the other hand, is not filled with 
the usual empty object-oriented propa¬ 
ganda. Despite its length, it presents a 
glimpse of the implementation where nec¬ 
essary (e.g,, in describing virtual func¬ 
tions). 

In addition, the tutorial on the MFC li¬ 
brary takes care to introduce C++ idioms 
and style based on the style used in the 
library itself. If the MFC turns out to be 
the first large C++ library you work with, 
you'll be following a good example. 


Compiler Improvements 

Independent of the C++ capability, C7 in¬ 
cludes several extensions to the mature 
and stable Microsoft C compiler family. 
Improvements in code size and speed con¬ 
tinue with C7’s use of p-code (pseudo¬ 
code) and function in-lining. Microsoft’s 
long-standing problem—long compile 
limes—has been eased somewhat by the 
addition of a particularly flexible imple¬ 
mentation of precompiled headers. In my 
tests, both Microsoft’s product and Bor¬ 
land C++ 3.0 exhibited comparable com¬ 
pilation speed. 

P-code is an old technique for reducing 
the size of executables. Rather than com¬ 
pile from a high-level language to object 
code, the compiler can optionally generate 
object code for a virtual machine, togeth¬ 
er with an interpreter to emulate the virtu¬ 
al machine. C7 packs code into a stack- 
based language that abstracts many of the 
details of 80x86 assembly language. P- 
code is selectable on a per-file basis or 
even within files using the Ipragma com¬ 
piler directives. For speed-critical sections 


of an application, standard options can be 
used to optimize for speed. But for space- 
inefficient portions of the code, p-code 
can reduce code si 2 e up to 50 percent in 
some cases, extending traditional code¬ 
size optimizations. 

Such p-code has apparently been used in 
the user-interface code of Microsoft Word, 
Excel, and Project products. For smaller 
applications, the size of the interpreter may 
outweigh the code-size reductions, P-code 
is compatible with the debugger, profiler, 
and other development tools, but as it is 
ne w technology in C7,1 would not be sur¬ 
prised to hear of problems with its use. 

Function in-lining selects small, fre¬ 
quently called functions and replaces calls 
to them with “in-line” code for the func¬ 
tion, eliminating the overhead of passing 
arguments and manipulating the call stack. 
In-line functions are similar to the age-old 
use of #define macros. However, macros 
have problems with type safety and unex¬ 
pected parameter-passing semantics, C7 
extends the in-lining implementations of 
most ANSI C and C++ compilers by al¬ 
lowing the programmer either to specifi¬ 
cally request that a function be in-lined or 
to ask the compiler to search for opportu¬ 
nities for in-lining optimization. 

Many compilers will ignore the in-line 
keyword if the function is too complex. 
Some compilers will not in-line functions 
that have even a single conditional or loop¬ 
ing statement. In this and many other areas, 
Microsoft has wisely given the program¬ 
mer a lot of welcomed flexibility in code 
optimization. 

Finally, C7 uses precompiled headers 
to reduce the overhead of repeatedly pars¬ 
ing header files during compilation. The 
overhead cost of large or deeply nested 
header files is a major problem with Win¬ 
dows programs and is particularly frus¬ 
trating because many header files never 
change during the course of a develop¬ 
ment effort. 

C7 allows the programmer to “snap¬ 
shot” the state of the compilation at any 
point in a source file, typically after the 
stable header files have been parsed. This 
saved precompilation can then be used the 
next time that source file is compiled. In 
contrast to other compilers, C7 can pre- 
compile executable code as well as dec¬ 
larations. 

Environment Improvements 

C7 introduces several improvements to both 
the CodeView debugger and the Program¬ 
mer’s Workbench. CodeView now sup¬ 
ports remote debugging, overlapping win¬ 
dows, and faster loading of debugging 
information. The Programmer’s Workbench 
has a new class browser and extended 
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d4ie index 

F 

d4blank 

d41ock_flie 

d4seek 

r 

d4bof 

d4locfc_grt>up 

d4seek_doublr 


d4bnttom 

ddjockindex 

d4£kip 

c 

d4£hecfc 

d4 lockJest 

d4|ag_select 


d4close 

d4 lo ck te st ep pend 

d4top 


d4£losc_all 

d4|ack_lesljtle 

d4jjnlock_all 


ddcreate 

d4memo_cnmpress 

ddunlockappt 


d4delete 

d4num_fields 

d4unlockfilc 


d4ddetcd 

d4open 

d4tmlock_inde 


dA&oi 

d4pack 

d4gnlDck_reco 


ddfieldnumber 

d4position 

d4updste_heai 


ddflushall 

^J4fipsiticm_set 

d4wrfte 


ddflushrecory^ 


d4zap 



Field Functions 


CUSTOMER 


Done 


O void fdassigi 


I - I | Change Database"| 


PHONE 
SEX 


| FISCHER, ANDY ] 


O void MblanEfT 
O int fdcharf) 

O Int f4decimats() 
O double f4double(| 
O Int f4lnt() 

O unsigned f 4len( | 
O long f4long() 


T TCn st *f4namef) 
® char *t4strf J 
O Iftt I4lrue() 
Oint<41ype() 
Return Value : 


[HARRIS, RICK 


• Multi-user 

• DOS, Unix, OS/2 Support 

• C++ Interface Included 


Complete DBMS for C, C++ and VB 
programmers - compatible with the data, 
index and memo files of dBASE III/IV, 
FoxPro 2 and Clipper. Try the super-fast, 
super-small FoxPro 2.0 CDX index files! 


• Windows 3 Data Entry 

• ClipperC Translator Available 




(Using Visual Basic? Try Code Basic!) 



The C Library for DataBase Management 


SEQUITER I 

SOFTWARE INC. Ill 


TEL. 403*437*241 0 
FAX 403*436*2999 

Europe 33.20.24.20.14 





#209.9644-54 AVE., EDMONTON. AB, CANADA 
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Images in your Computer 




from Video or full page Scanners. Double your productivity in 
DeskTop Publishing, OCR and Multimedia applications. 


Colors nap PL' 



Professional, REAL 
TIME, video image cap¬ 
ture in color (24-bit, __ 

16.7 million colors) and $599,00 
gray scale. Capture from any NTSC/PAL 
video source, camcorder, live TV, still 
video etc. VGA, SVGA supported, files 
saved in standard formats. Superb image 
quality. Windows support 


Artiscan 24-bit true 600| 



or 800 dpi on both axes 


Professional, desk-top, fasti 
(SCSI interface included), 24-|^i|||j|j||iy| 
bit color scanner. True 600 dpi $1199.00 
on both axis. Superb picture quality in color 
and gray scale. Includes Image Processing 
software. Optional X-Ray, Transparency 
Scanner ($699.00). OCR software options 
available.Recognita (add $159.00). 800x800 
dpi version $1545. Best magazine ratings 



PageReader 300 

Full Page, 300 dpi Scan¬ 
ner complete with OCR 
WordScan software & 
line-art Imager software!! HP-ScanJei 
compatible driver hence compatible with 
any OCR package. Fast! Reads avg. page in 
<10 sec. Incredible introductory price 
$399.00 complete!!! With Recognita, 
add $159.00), with 9600 fax/modem 
send/rec t add $99.00, Ideal in any office for 
text. autoCad drawings, presentations etc 


Color 3000 


It 


Full Page, color (24-bit) 
scanner (16.7 million col¬ 
ors or 256 gray scale). I _ 3SHSKLI 

Complete with Color Image Processing Soft¬ 
ware. Fully HP ScanJet emulation driver. 

Color 3000... 599.00 

WordScan...... ......99.00 

Recognita.... ...159,00 

Call or write for info on Scanner or 
Video Based Image Transfer Systems 


30-day return guarantee an all products. I year warranty. Majorcredii curds. Resellers Welcome. 


Computer Friends, Ine. - 14250 NW Science Park Dr. - Portland OR 97229 
Toil Free 1400-547-3303 - tel. (503)626-2291 - fax (503)643-5379 


Video In. 


ComputerEyes/RT affordable 24 -bit 
video frame grabber for tBM computers. 
Includes everything you need to capture high- 
resolution 8- or 24-bit color (or 8-bjt gray 
scale) images from any standard composite 
or S-video source in real time. 

Supports VGA and Super-VGA 256-color 


(orgray-scale), VGA HiColor, and true- 
color display boards. Saves image 
files in all common formats - TIFF, 
TargaTGA, PCX, GIF, ColoRIX, and 
more. Hundreds of applications! 

Also includes new CineMaker 
animation software for capturing 
motion video clips. Windows and 
developers software packages 
also available. 

Under $600. 


TelevEyes new 

VGA-to-TV Converter. 
External module easily moved 
from computer to computer - 
connects between computer's 
VGA output and VGA monitor. 

Outputs standard composite video 



of whatever is on the VGA screen. 
Compatible with all TV monitors and 
VCRs. Works with text, graphics 
modes (320 and 640), and Windows. 
Excellent for use with iarge-screen 
monitors, video projectors, video 
networks, etc. 

Under$30O. 

Digital Vision, Inc, 

270 Bridge Street 
Dedham, MA 02026 
(617)329-5400 
To order call (800) 346-0090 


Video Out 


MICROSOFT’S LUCKY NUMBER 


cross-referencing facilities. In addition, 
thanks to the Workbench, it has never been 
easier for novices to start a new project and 
get the make-file and compiler options cor¬ 
rect. 

Microsoft has by no means abandoned 
MS-DOS development and/or users. All 
the programming tools are MS-DOS ap¬ 
plications. The majority of the MFC li¬ 
brary is independent of Windows. This in¬ 
cludes all the expected data structures— 
such as lists, arrays, strings, and “maps* 1 -— 
as well as well-designed support for per¬ 
sistent objects, debugging, tracing, and ex¬ 
ception handling. 

There are aspects of the development 
environment that could benefit greatly 
from a GUT, however. It is somewhat iron¬ 
ic that very few of the tools for developing 
Windows applications are actually Win¬ 
dows applications themselves. Cynics 
would say that Windows development 
must be much more difficult than compil¬ 
er vendors claim or that the Windows en¬ 
vironment is simply not as useful as Mi¬ 
crosoft says. Many programmers still want 
lean and mean tools, not pull-down menus 
and what they perceive to be sluggish re¬ 
sponse. 1 for one eagerly await the advent 
of Windows class browsers, debuggers, 
and profilers. 

Big and Beefy 

As someone who has been using Microsoft 
C since 1986, when the best that could be 
said about it was that there was nothing 
better available. I'm gratified to see C7 
up the ante in the C and C++ development 
tools—feature war, Microsoft T s C7 is the 
classic “power tool/* thanks in large mea¬ 
sure to its 10,000 pages of documentation 
and the alphabet soup of options that it 
provides. 

Although its thorough and readable doc¬ 
umentation (particularly for C++) and its 
simple and well-designed class library 
make it an option for small projects, C7*s 
appeal is clearly to ihe serious, large-scale 
development project. 1 would suggest a 
head-lo-head comparison of different com¬ 
pilers on your application before switching. 
The applicability of the supplied classes 
and tools to your particular needs should 
be the most important factor, and Ihe cur¬ 
rent price wars make such a comparison 
feasible. ■ 


Othar Harmon is vice president of Heuris- 
tic rats Research, Inc., a software R&D 
firm in Berkeley, California. He received 
his Phi). in computer science from the 
University of California-Berke ley, and he 
has been a C++ user since 1986. He can 
be reached on BIX do "editors' and on 
the Internet as “oihar@heuristicrat.com. " 
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Advanced global optimizer with new 486 optimizations 

The Most Comprehensive Toolset 

Debugger, profiler, protected-mode compiler and linker. 
32-bit DOS extender with royalty-free iun-time, licensed 
components from Microsoft SDK, and more 

The Best Vblue in 32-Bif Tools: $895* 


► The Widest Range of 32-bit Intel x86 Platforms 

32-bit DOS, 32-bit Windows. OS/2 2.0, AutoCAD ADS 

► The Industry’s Leading Code Optimizer 


nleash 32-bit Power! 


The Industry’s 
Choice. 

Autodesk, Robert Wenig, Manager, AutoCAD for Windows; 

“At Autodesk, we’re using WATCOM C/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also highly 
recommend WATCOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers.” 

FOX Software, David Fulton, President; "FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features. Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable.” 

GO, Robert Carr, Vice President of Software; “After looking at the 
32-bit Intel 80x86 tools available in the industry, WATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability and technical support.” 

IBM, John Soyring, Director of OS/2 Software Developer Programs: 
“IBM and WATCOM are working together closely to integrate these 
compilers with the OS/2 2.0 Programmer’s Workbench." 

LotUS, David Reed, Chief Scientist and Vice President, Pen-Based 
Applications: "In new product development we’re working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of technologies important to us like 
p-code and support for GO Corp’s. PenPoint.” 

Novell, Nancy Woodward, V.P. and G.M., Development Products: 
“We searched the industry for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM.” 


FATCOM C9.0/386 lets you exploit the two key 32-bit 
erforniance benefits. The 32-bit flat memory model 
implifies memory management and lets applications address 
eyond file 640K limit. Powerful 32-bit instruction processing 
eiivers a significant speed advantage: typically at least a 2x 
peedup. 


ou Get: 

100% ANSI and SAA compatible; C9.0/386 passes all Plum Hall 
Validation Suite tests 

Extensive Microsoft compatibility simplifies porting of 16-bit code 
Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 
Comprehensive toolset includes debugger, linker, profiler and more 
DOS extender support tor Rational, Phar lap and Ergo 
Run-time compatible with WATCOM FORTRAN 77/386 


2-bit DOS support includes die DOS/4GW 32-bit DOS extender by 
itional Systems with royalty-free runtime license 

► Virtual Memory support up to 32Mb 

2-bit Windows upport enables development and debugging of 
je 32-bit GUI applications and DLL’s. 

► Includes licensed Microsoft SDK components 

’-bit OS / 2 2.0 support includes development for multiple target 
vimnments including OS/2 2.0, 32-bit DOS and 32-bit Windows 

► Access to foil OS/2 2.0 API including Presentation Manager 

► Integrated with IBM Workframe/2 Environment 

itoCAD ADS and ADI Development: Everything you need to 
velop and debug ADS and ADI applications for AutoCAD Release 11 

Ivell’S Network C forNLWs SDK includes C/386 



COMPUTER 

LANGUAGE 

EsagEEagr' 



WATC : tf« 1-800-265-4555 

The Leader in 32-bit Development Tools 

415 RUllip Stree-1. waianoo.Ontario. Cmada Telephone. (519) &36-3700, fin. (519) 747-4971, 'Price does m include lietyhl and 
laxes where applicable AulhonarflU dealers may sell for less.. WATCOM C and Lightning Device are trademarks or WATCOM Systems 
Inc. D0&4G aim DDS/16M are trademarks ol Raltona! Systems Inc. Other trademarks are ihe properties of their respective owners 
Copyright 1992 WATCOM Products Inc. 





















IF YOU READ THIS AD, 
THEN YOU'RE ONE OF 
BYTE'S 500,000 READERS 






• AUTHORITATIVE 

• TECHNICALLY-ADVANCED 

• KNOWLEDGEABLE 

• INNOVATIVE 



When you want to buy, tum to the BYTE Buyer's Guide in the back tor 
fast access to buying direct tram reputable suppliers. From computers to 
CAD, notebooks to networks, memory to mathematics, you'll find it in 

the BYTE Buyer's Guide. 



















REVIEWS 


APPLICATION 


Animation Energizes Rio’s World-Class Graphics 



TOM YAGER 


I f the current excitement over multime¬ 
dia has done anything, it’s helped open 
the eyes of potential users to the value of 
using technology to present information. 
Sometimes overlooked amid all the hoopla 
is one of the simplest ways to attract at¬ 
tention; 2-D color graphics, AT&T Graph¬ 
ics Software Labs offers an impressive 
way to create 2-D presentation graphics. 
It’s called Rio, and its latest incarnation, 
version 5.20, adds the allure of animation 
to what was already a world-class tool 

Hanging a Tag 

Rio uses 2-D shapes—polygons, ellipses, 
and text—to represent images of any com¬ 
plexity. You draw, color, and place these 
shapes as if you were working with shards 
of construction paper. When viewed to¬ 
gether, they can become a convincing vi¬ 
sion of anything, real or imagined. 

Rio makes no distinction between draw¬ 
ing and preview modes. Everything you 
draw in Rio typically appears on the screen 
as it will appear in the finished image. 
Each element of a drawing—each shape 
or text phrase—maintains its own identity 
and carries with it a set of attributes that 
you can view or change at any time. Rio 
lets you declare default attributes for the 
major object types; all circles, for example, 
can start out yellow and with a shadow. 
Rio will apply solid colors, gradients, and 
image maps. Objects can be transparent 
to any degree and can cast shadows of 
variable depth, color, and transparency, 
Rio includes a small {but expandable) 
assortment of proprietary scalable fonts. 
The entire drawing, called a scene , is stored 
on disk in a resolution- and dev ice-inde¬ 
pendent format. A drawing can be ren¬ 
dered to the screen, to an external device 
such as a printer or a film recorder, or to a 
file for later processing, Rio optimizes its 
output according to the target device, ap¬ 
plying antialiasing and dithering to pro¬ 
duce smooth, high-quality images. 

Finally, with the Animator option in¬ 
stalled, you can set your Rio scenes in mo¬ 
tion. Animations can be either recorded 
directly to videotape for the best-quality 
results or written to a file. 

Ticket to Rio 

Installing Rio isn’t difficult, but it does 
take some thought. The latest revision of 


Gradients, 
transparency, 
shadows, image 
mapping, 
antialiasing , and 
scalable kerned 
text, all shown 
here , are standard 
in Rio , Rio's 
unique interface 
speeds the 
creation of even 
complex scenes 
like this one. 


the package includes support for VGA 
(VESA [Video Electronics Standards As¬ 
sociation] compatibility is needed for 256 
colors and higher resolutions) and the full 
line of Truevision 16-, 24and 32-bit col¬ 
or display cards. The Truevision cards of¬ 
fer the highest-quaiity immediately view¬ 
able results, but a VGA and a secondary 
output device (e.g., a color printer or film 
recorder) are just as effective for hard¬ 
copy or slide presentations. 

I chose to focus on Rio's strength when 
used with Truevision cards. I used the 
BYTE Multimedia Lab’s PC system with 
an ATVista, a 32-bit color card with 4 MB 
of memory. The destination for much of 
my work in the lab is video, so the AT¬ 
Vista was aided by Truevision’s Vidl/G 
Box. a two-way RGB-to-recordabie video 
convener. This not only paved the way to 
record my Rio still scenes and animations, 
but also allowed me to use Rio's image- 
capture capabilities {more on that later). 

Rio runs under DOS but uses Phar Lap’s 
DOS Extender to gain access to extended 
memory, GSL recommends at least 6 MB 
of RAM, and a 386 or 486 processor is re¬ 
quired (a math coprocessor is strongly rec¬ 
ommended for 386-based systems). Input- 
device support covers popular mice and 
graphics tablets. Rio will also converse 
with an amazing number of scanners, print¬ 
ers, film recorders, and VCR controllers, 
with all the device support internal to Rio, 

Hie rest of the Multimedia Lab’s test 
setup for Rio included a Panasonic AG- 
7750 Super-VHS video recorder, a Di- 
aquest DQ-422 VCR controller card, and 
a Videomedia V-LAN VCR controller. 
The ATVisia’s output was connected to a 


Panasonic 13-inch professional video mon¬ 
itor. These things are valuable for video 
and animation work; a VGA system is all 
that’s needed for basic graphics work. 

The Smart Canvas 

Rio’s interface is a delight. It takes over the 
entire screen, putting up a pull-down menu 
bar that extends across the screen’s top. 
You’ll find, however, that the most com¬ 
mon operations don't require you to go to 
the menus. Rio makes sublime use of 
quickly learned mouse/tablet shortcuts for 
the things you do most often. 

If you Ye accustomed to working with a 
monochrome line-art representation and 
switching to a special preview mode to 
see colors and object stacking. Rio’s real¬ 
time viewing may take some getting used 
to. 1 immediately took to it, and I found 
myself far more productive than with the 
two-step drawing tools I was used to. Per¬ 
formance is affected: Colored polygons 
take longer to appear on the screen than 
lines do. Rio performs reasonably well, 
though, and the benefit of seeing what I 
was drawing was worth the trade-off. 

As a polygon drawing tool, Rio more 
than holds its own. There is no toolbox of 
shapes and actions. Instead, the pull-down 
menus use words to describe the object 
types and the actions available. To draw a 
square, you select Square from the Build 
menu and then drag out the square’s di¬ 
mensions with the mouse or pointer. To 
move, rotate, resize, flip, copy, or delete 
the square, you need only click with the 
mouse to select it and place the cursor in¬ 
side the selection box that appears around 
it. As you move the cursor around the 
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perimeter of the selection box, the cursor 
changes shape to show the action that will 
take place if you dick again. 

The object-attribute dialog boxes are 
also quick to access. They pop up with a 
mouse-click for selected objects and of¬ 
fer control of color (including gradients), 
shadows, transparency, and image map¬ 
ping, Selecting a color in the attribute di¬ 
alog box brings up a palette. You can rotate 
through several default palettes or add your 
own entries at will. Rio supports RGB, 
HLS (hue, luminance, saturation), CMY 
(cyan, magenta, yellow), and HSV (hue, 
saturation, value) color models. 

Gradient patterns are a special case. 
They can be rendered at any angle and can 
include up to eight color stops. Rio cre¬ 
ates a smooth transition between the colors 
selected to produce the gradient. 

Image mapping is one of Rio's most 


EVTE 


ACTION SUMMARY 


WHAT RIO ANIMATOR IS 

A professional 2-D presentation 
graphics tool with key-fra me 
animation. 

LIKES 

Quick access to common 
operations; complex gradients; 
image mapping; internal support 
for input and output devices; 
stunning results. 

DISLIKES 

Too high-priced; Fixed viewpoint 
for animation (no movable 
"camera"). 

RECOMMENDATIONS 

This is a fast, easy-to learn 
presentation graphics system 
geared toward professional- 
quality output; I recommend it 
very highly as a step up from 
traditional PC presentation 
graphics programs. 

PRICE 

$1795; Animator option, $1495 

FOR MORE INFORMATION 

AT&T Graphics Software Lobs 
3520 Commerce Crossing, 

Suite 300 

Indianapolis, IN 46240 
(317)844 4364 
fax: (317) 575-0649 

Circle 1075 on inquiry Card* 


powerful features, A scanned or captured 
image—or any graphics file in one of the 
many supported formats—can be used as 
an object's foreground color. You can in¬ 
teractively crop and shape the image to 
produce all kinds of effects, Rio scales and 
smooths the imported image to match the 
shape and cropping you select. Rio will 
import images directly from a scanner or 
Truevision video card. In the latter case, 
Rio handles ail the image-capture func¬ 
tions internally. A particularly nice touch 
is Rio's field average function; this very ef¬ 
fectively removes motion artifacts (i.e., 
jitter) from captured video frames. 

Rio's background can also take on a flat 
color, a gradient, or an image map. If you 
are using a Truevision video card, you also 
have the option of making the background 
"live"—that is, the video coming into the 
Truevision card becomes your background. 
With this, you can use Rio to create video¬ 
overlay graphics and titles. A scene ren¬ 
dered with a live background can be 
reloaded and displayed on top of live vid¬ 
eo, using either Rio or GSL's Panorama 
presentation software. 

Getting a Look 

While Rio shows you something very close 
to the finished output as you draw, it does 
cut a few comers for speed's sake. When 
you select the Render, Print to File, or Print 
to Device menu options, Rio renders the 
scene, delivering the best possible quality 
for the type of output device being used. 
With VGA, this is only as good as a 256- 
color palette can deliver. But with the Mul¬ 
timedia Lab’s AT Vista, Rio takes full ad¬ 
vantage of the card's 16.7 million colors. 
Everything is antialiased to smooth di¬ 
agonals and curves and improve the im¬ 
age's apparent resolution. Image maps are 
smoothed to hide the artifacts of scaling. 
Text is automatically kerned, and the com¬ 
pleted drawing is either displayed on the 
screen, saved in a file, or sent to an exter¬ 
nal device, as you request. Rio will apply 
a number of image effects at your request, 
including emboss, contrast shift, negative, 
black and white, mosaic, posterize, and 
soften, 

Rio's Print to File option lets you save 
an optimized render directly to disk in one 
of a number of popular graphics file for¬ 
mats, You can then import these flies into 
other programs and for use as presenta¬ 
tion slides (see the screen), backgrounds, or 
what-have-you, 

Rio's Animator add-on attaches a pow¬ 
erful key-frame animation system to Rio's 
2-D graphics facility. Each object's posi¬ 
tion, size, visibility, transparency, and col¬ 
or, as well as many other attributes, can 
be smoothly animated between key frames. 


With Rio, animation is as simple as draw¬ 
ing objects as you'd like them to appear 
at the start of the animation, setting a key 
frame, and then changing the objects to 
reflect the way you want them to look at 
the end of the animation. Rio will create 
smooth transitions between those two key 
frames. You can set any number of key 
frames, and a key can be applied to an ob¬ 
ject, a group, or the entire scene. Rio in¬ 
cludes a sophisticated time-line editor that 
lets you alter the speed, direction, and oth¬ 
er elements of your objects' animation. 

You can render finished animations to 
videotape, consecutive image files, or an¬ 
imation files. Once again, Rio's anima¬ 
tion capability is fully self-contained It 
includes the ability to automatically render 
and record individual frames to videotape 
using supported VCR control devices, al¬ 
lowing completely unattended operation. It 
will also save animations, one frame at a 
time, to consecutively numbered image 
files, for spooling to video, film, or some 
other medium. 

Finally, Rio will create Autodesk Ani¬ 
mator-compatible FLI (low-resolution) 
and FLC (high-resolution) files that contain 
a compressed copy of all the animated 
frames. You can then use a player (from 
Autodesk or numerous other third-party 
sources) to quickly play back the images in 
sequence to reproduce the animation on 
your computer’s display. 

Return from the Islands 

For the past two years, in the face of a 
steady parade of graphics packages, Rio 
has remained my hands-down favorite for 
2-D graphics and animation, because I can 
quickly create professional-looking im¬ 
ages. I might have written that off to fa¬ 
miliarity, except that 1 was productive from 
the first day it arrived. Nothing I’ve tried 
since has got me through the learning curve 
so fast, provided so many built-in services 
(like video capture and animation), or pro¬ 
duced such beautiful output on so many 
kinds of devices. 

Rio has a qutrk or two, to be sure, but 
they're minor. I put Rio through some pos¬ 
itively grueling paces for this review, and 
1 was always impressed with its perfor¬ 
mance, stability, and quality of output. 
Whether your medium is 35mm slides, 
color overhead transparencies, hard copy, 
or video, Rio makes it easy to create graph¬ 
ics that will impress your audience, ■ 


Tom Yager is director of the BYTE Multi¬ 
media Lab and author of the forthcoming 
book The Multimedia Producer's Hand¬ 
book (Academic Press). He can be reached 
on BIX as "tyager" or on the Internet at 
tyager@bytepb.byte .com . 
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Bringing the Outside into Windows 


STEVE APlKfl 


O utside In for Windows is a document 
utility that aims to make it easier for 
those of us who live inside Windows 
to work with documents generated by 
those in the outside world. Outside In lets 
you view documents, complete with for¬ 
matting (e.g., tabs and spacing), from DOS 
and Macintosh applications. Outside In 
blends viewing capability with eut-and- 
paste data transfer, printing, and file-find¬ 
ing and navigation tools to create a work¬ 
ing environment that’s ideal for handling 
multiple document types. 

Viewing Documents 

File viewing is the central task of Outside 
In for Windows. Loading a document into 
the viewer requires only double-clicking on 
the filename in one of the navigation box¬ 
es or hitting the magnifying-glass button 
with the proper file highlighted (see the 
screen). Outside In displays the file com¬ 
plete with font styles, margins, and other 
formatting features. 

Outside In handies a raft of file formats. 
There are too many to enumerate here, but 
Outside In covers just about every popular 
word processor designed for DOS, Win¬ 
dows, and die Mac, and most DOS spread¬ 
sheets and databases. I ran Outside In with 
documents from several versions of Lo¬ 
tus 1-2-3, Quattro and Quattro Pro, FoxPro, 
Microsoft Word (DOS, Mac, and Win¬ 
dows versions), WordPerfect, XyWrite, 
and Ami Pro. The viewer worked flaw¬ 
lessly most of the time, but I had some 
problems with two 1-2-3 documents (Out¬ 
side In reported that the documents were 
empty when they weren’t). Systems Com¬ 
patibility was working on a fix as we went 
to press* 

Don’t Just Watch 

Outside In for Windows is more than a 
viewer; in fact, its most useful capability is 
its transferring of formatted data between 
DOS and Windows applications through 
simple cutting and pasting. To transfer 
data between, say, a Quattro spreadsheet 
and Ami Pro, you load the spreadsheet 
into the viewer, select the part you need, 
copy your selection to the Clipboard, and 
paste it into Amt Pro. 

This mechanism makes it extremely 
easy to combine information from various 
formats. Outside In defaults to placing the 


Outside In’s 
viewer lets you 
copy and paste 
between DOS 
doc u m en t fo rma ts 
(in this case , a file 
from Lotus 1-2-3) 
and Windows 
applications. You 
can also search 
for files by 
document type and 
content and print 
formatted 
documents. 



data on the Clipboard in every format that 
it supports (i*e. f Text, Rich Text Format, 
and several Windows applications), but 
you can customize the copy operation to 
choose only formats you select. 

Outside In’s integration with these and 
other dements of Windows is very solid. It 
installs itself as a menu item in the Win¬ 
dows File Manager, allowing you to launch 
the utility directly from the File Manager 
menu. You can also drag and drop docu¬ 
ments between the 3*1 File Manager and 
Outside In. Finally, Outside In will replace 
the file viewers in Norton Desktop. 

Navigation and search tools make Out¬ 
side In for Windows a full working envi¬ 
ronment You can search for documents 
based on type, location, or even by con¬ 
tents* The navigation window is generally 
well designed, but it lacks a collapsible 
hierarchy; with a complex directory struc¬ 
ture like the one on my disk, you can eas¬ 
ily lose yourself in directories nested sev¬ 
eral levels deep. 

Overall, Outside in for Windows is an 
outstanding tool if you need to work in a 
shop where many document formats are 
common. One of Windows’ strongest sell¬ 
ing points is that it provides a consistent 
mechanism for opening and printing doc¬ 
uments and for transferring data between 
applications; Outside In extends this en¬ 
vironment to include documents bom out¬ 
side of Windows. ■ 


Steve Apiki is a BYTE technical editor with 
a B.S.E.E, from Rensselaer Polytechnic 
Institute . You can reach him on BIX as 
"apiki. rt 


ACTION SUMMARY 


■ WHAT OUTSIDE IN FOR WINDOWS 
DOES 

It lets you view documents From 
DOS applications within 
Windows and lets you copy and 
paste between those documents 
and Windows applications, 

■ LIKES 

Easy cutting and pasting between 
DOS and Windows applications; 
wide variety of file formats. 

■ DISLIKES 

Errors with supported document 
types; directory tools are lacking. 

■ RECOMMENDATIONS 

If you work in Windows but need 
access to other documents, 
Outside In is outstanding. 

■ PRICE 

$89 

■ FOR MORE INFORMATION 

Systems Compatibility Corp. 

401 North Wabash, Suite 600 

Chicago, IL 60611 

(800) 333-1395 

(312) 329-0700 

fax: (312) 670-0820 

Circle 1231 an Inquiry Card. 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

* Ho 10 long has the company 
been in business? 

* Does the company offer 
tech nical assistance 1 

* Is there a service facility ? 

* Are manufacturers warvan- 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 

* Is there an additional charge 
for use of credit cards ? 

* Are credit card charges held 
until time of shipment ? 

» What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number ; catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order ; noting exact price in¬ 
cluding shipping , date of 

o rder , p ro m ised s h ipp ing 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E* 43rd St., New York, 
NY 10017. 




© Direct Marketing Association, Inc. 






















REVIEWS 


SOFTWARE 


A/UX 3.0: The Mac’s Odd Couple 

TOM THOMPSON 


W hat could be stranger than the Mac 
OS, renowned for its friendly user 
interface, working in tandem with 
Unix, whose user-hostile attitude is leg¬ 
endary? Nevertheless, that’s exactly what 
Apple's implementation of Unix—known 
as A/UX—accomplishes. 

A/UX allows the Mac OS and applica¬ 
tions to operate on the traditional Mac 
Desktop beside Unix programs and tools 
running in console windows. A/UX 2.0 
managed this Jekyll-and-Hyde duality de¬ 
cently (see “A Workstation in a Mac's 
Clothing," January 1991 BYTE). It com¬ 
bined features from both AT&T System 
V release 2 and BSD 4.2 Unix, and it used 
System 6.0’s MultiFinder to run Mac ap¬ 
plications. However, some Unix tools were 
missing or out of date, support of third- 
party peripherals was spotty, and not all 
Mac OS facilities were available. The lat¬ 
est release, A/UX 3.0, eliminates many of 
these shortcomings. 

A/UX 3.0 uses System 7.0 for Mac ap¬ 
plication support. This is crucial for pro¬ 
viding access to the high-powered Mac 
Quadras, which require System 7.0 to op¬ 
erate. Most Mac OS facilities, including 
the Sound Manager, multiple monitors, 
and even the QuickTime multimedia fa¬ 
cilities, are supported. A/UX still uses 
AT&T System V release 2 version 2 (the 
latest release is SVR4), bul the BSD por¬ 
tions are the up-to-date 4,3 version. Sup¬ 
plied with A/UX 3,0 is a boatload of net¬ 
work, text-processing, and development 
tools. A/UX 3.0 also supports Apple's 
SCSI scanners and some third-party hard 
drives, tape units, and CD-ROM drives. 

Improved Installation 

These enhancements have upped the hard¬ 
ware requirements for A/UX: You need 
an FPU (Mac Ilsi users, take note), a min¬ 
imum of 8 MB of RAM, and an 80-MB 
hard drive, although a 160-MB drive is 
preferable. The software comes either pre¬ 
installed on a Mac or on a CD-ROM. 

Installation from the CD-ROM now re¬ 
quires only the CD-ROM itself and one 
floppy disk. You start the Mac and insert 
the installation disk and the CD-ROM in 
their respective drives. After several min¬ 
utes, the disk ejects and code execution 
transfers to the CD-ROM, which functions 
as a slow hard drive. The A/UX installation 


application closely resembles the Mac OS 
software Installer application. You can in¬ 
stall all or a subset of the software. 

The CD-ROM comes packed with core 
Unix software; development tools such as 
an assembler and C and ANSI FORTRAN 
compilers: source-control utilities; X Win¬ 
dow System support (both MacX and XI1 
2.1.1), and X development tools. There's 
also a grab bag of networking software: 
NFS (Network File System) 4.1 for file 
sharing, UUCP (AT&T V.4 version), 
CSL/1P, and TCP/IP utilities. Once you've 
made your selections, you let the CD- 
ROM and computer chug away for a 
while, and you're done. On a Mac Quadra 
950 with a 160-MB hard drive, the com¬ 
plete A/UX software installation took an 
hour and 15 minutes, and it occupied 72 
MB on the hard drive. 

Prior to A/UX 3.0, those using third- 
party hard drives had to hope the vendor's 
software could create the Unix partitions 
required by A/UX. In a great show of faith 
by Apple, its HD SC Setup 3.0 applica¬ 
tion, which formats and partitions Apple 
hard drives for A/UX, now recognizes mid 
works with third-party hard drives. 

Setup and Performance 

I tried A/UX 3.0 on two systems. One was 
a Mac llci equipped with an 80-MB hard 
drive, 8 MB of RAM, a SuperMac 17-inch 
monitor with a Spectmm/8-24 PDQ dis¬ 
play board, and a SuperMac 19-inch mon¬ 
itor with a Thunder/24 display board. The 
other was a Mac Quadra 950 with 8 MB of 
RAM, a 160-MB hard drive, and a Mac 
16-inch monitor that used the Quadra’s 
built-in video. To eliminate the storage- 
space problem on the ITci, I successfully 
installed and ran A/UX 3.0 on a Storage 
Dimensions 1-GB hard drive using only 
the A/UX installation software. 

The llci was connected to the BYTE 
network via an Apple Ethernet NB board. 
At first. I couldn't get the Ethernet ser¬ 
vices to work, although the LocalTalk ser¬ 
vices worked fine. I had to locate an 
oblique reference on the A/UX Read Me 
floppy disk and scan several manuals be¬ 
fore I deduced that I had to install an Ether¬ 
net software module using newconfig. 
After newconfig modi fled the A/UX ker¬ 
nel, the Ethernet board began operating. 
Ed recommend that the first thing you do 


when you get A/UX up and running is 
print out the on-line manual pages for 
newconfig, because many of the network 
services (e.g., NFS, TCP/IP, and CSL/IP) 
have to be added through this program. 

With contact to BYTE's Ethernet net¬ 
work established, 1 used ftp to copy the 
BYTE Unix benchmarks to both comput¬ 
ers for performance testing. As you can 
see in the table, the 33-MHz 6804(f based 
Quadra 950 weighs in with an average in¬ 
dex of 2,5, making it more than twice as 
fast as a Sun Sparcstation TPC. The Mac 
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A/UX3.Q 


BYTE LAB BENCHMARKS 


A/UX running on a Quadra 950 makes it more than twice as fast as a Sun 
Sparcsmtion I PC* For each index, a Sparc station I PC - /, 


Test 

Baseline 

Result 

Index 

Arithmetic (type = double) 

2541.7 

2743.3 

1.1 

Dhrystone 2 (without register variables) 

22,366.3 

21,533,3 

1.0 

Execl Throughput 

16.5 

157,5 

9,5 

File Copy Throughput (30 seconds) 

179.0 

315.0 

1.8 

Pipe-Sased Context Switching 

1318.5 

957,1 

0,7 

Shell Scripts (eight concurrent) 

4.0 

3.0 

0,8 

Sum of six items 



14.8 

Average 



2.5 


Ilci results (not shown in the table) give 
A/UX 3,0 an index of 1. The A/UX 2.0 
review summed up the situation, still true 
today: Compared to new Unix worksta¬ 
tions, the Quadra is neither a barnburner 
nor a lumbering cow in performance. 

On the Mac side, System 7,0 Features 
such as File Sharing and TrueType 
worked, as did all the Mac applications. I 
could move scanned images displayed by 


Adobe Photoshop from one monitor to an¬ 
other on the Mac Ilci without problems. 
When copied to ihe /mac/system/Sys- 
tem Folder, Control Panels and Exten¬ 
sions such as Now Utilities 1 Super Boo¬ 
merang 3.0.2, Adobe's Type Manager 
2.0.3, and Rock Ridge's VideoBecp 1.02 
(a QuickTime player) ran flawlessly. This 
came as no surprise, since most Mac ap¬ 
plications and utilities are System 7,0 com¬ 


patible, which automatically makes them 
compliant with A/UX. 

A Real Improvement 

How does a Mac running A/UX stack up 
against other workstations? A Quadra 950 
with 8 MB of RAM, a 23(TMB hard drive, 
a 16-inch Apple monitor, and a keyboard 
costs about $10,300. This appears a tad 
pricey compared to some workstations, 
but the Mac brings important features to 
the Unix party. First, the Quadra's price 
includes 24-bit color. Second, to expand 
your view, you just add another display 
board and monitor, if you do huge layouts 
or extensive CAD work, the ability to span 
two or more monitors is a big win. 

Finally, A/UX gives Unix wizards ac¬ 
cess to a raft of Mac desktop publishing, 
color prepress, image-editing, and multi¬ 
media applications. A/UX 3.0 is an im¬ 
provement worth looking into. ■ 


Tom Thompson is a BYTE senior technical 
editor at large with a B.$,E*E.from Mem¬ 
phis State University. Me is also an asso¬ 
ciate Apple developer « You can contact 
him on BIX as “tomjhotnpson" or on Ap¬ 
pleLink as U T THOMPSON* 
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High Performance 
Multimegabyte Disk Emulators 

NEW MODELS / LOWER PRICES 

• Floppy Drive and multimegabyte 
emulators for ISA bus computers 

• 180K to 14 MB capacities 

• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

418 West County Road D • St Paul, WIN 55112 
612/631-9512 FAX 612/631-9508 

PC DOS is a Irademark of IBM: MS DOS is a Irademark of Microscoft 


A Message To 
Our Subscribers 

F rom time to time we make the BYTE subscriber 
list available to other companies who wish to 
send our subscribers material about their 
products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 

BVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, N] 08520 
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THERE ARE OTHER WAYS FOR SOFTWARE PROTECTION 




Eutron 


via uanani, m - halt 
24048 TREVIOLO (BG) 
Tel. +39-35-690018 
Fax +39-35-692229 


Take off the boxing gloves and do not worry because 
EUTRON will protect you against software piracy. 

EUTRON has a long and wide experience in software pro¬ 
tection and it is forthis reason that we think it is betterto use 
intelligence than force; we mean the intelli¬ 
gence of SMARTKEY-II, an intelligent 
software protection key, planned against 
unlawful software diffusion. 

SMARTKEY-II connects in a tran¬ 
sparent way to the parallel port PC; 
a unique digital "signature” recogni¬ 
zed by the software enables it to 
work; it is possible to protect directly 
and in few seconds the. EXE programs 
or to assume control of source codes for 
which are supplied software drivers for a 
great deal of languages (BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CLIPPER, QUICK¬ 
SILVER, etc.) and operating systems (DOS, 
XENIX, UNIX, WIND0WS3, NO¬ 
VELL network etc,), In order to sati¬ 
sfy your needs the following 


SMARTKEY-II models are available: 

FX: with fixed pre-programmed access codes. 

PR: with user programmable access codes and built-in 
memory. EP: with user programmable access codes, built- 
in memory and purpose • built counter to high¬ 
light ffaudolent access attempts. Against the 
spread of piracy into environment up to 
now untouched, we have implemented 
the SMARTKEY-II SR model for the 
software protection on workstations, 
minicomputers or mainframes; due to 
the high security microprocessor, the 
key can be fitted on any computer sup¬ 
plied with a serial interface without the 
need of dedicated software fivers, 

Do not hesitate to contact us for further in¬ 
formation. Our technicians will be able to sug¬ 
gest you the best solution for your software pro¬ 
tection problems. You will be surprised for the very cheap costs. 

- No minimum orders needed. 

- 24 hours order processing and delivery. 

- Hot-line support available. 


DEALERS 

WELCOME 


Windows 3! 


386-PROLOG 


File Edit Query Help 



<5 — 


PROLOG 


Yes, it’s here! LPA 386-PROLOG is now 
available in a version for Windows! Just like 
the DOS-extender version, it is a genuine 
32-bit Prolog compiler which can directly 
access up to 4G (4096M) of memory. Only 
this time, it is fully integrated with the world’s 
most popular GUI: Windows 3! 

Logic Programming Associates Ltd 
Studio 4 f Royal Victoria f^triotic Building 
Trinity Road, London, SW18 3SX t England 
Teh +44 81 871 2016 - Fax: +44 81 874 0449 



SA-9600 Stand-Alone Radio Modem 

□ Async/Sync RS-232 interface 

□ 2400, 4800, 7200, 9600 BPS |~ up to 38.400 BPS async ] 

u Encryption capable j^w/data compression option j 

□ Up to 15-mile range, 

hundreds of miles with repealers/amplifier 

□ Full or Half Duplex 

n Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


Transparent radio link- 
no software modifications 
Modem-only option 
works with external 
radios at other 
operating frequencies 


□ 4GQ-500MHz Band 
(FCC CERTIFIED 
45G-470MHz) 

| PC-compatible 
| plug-in board 
| (PC-9600) also 
| available 



NsEGKQKTK 


Teh (01) 516-589*6800 
Fax: (01) 516-589-6858 
35 Orville Drive, Bohemia NY USA U716 
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dBsee 3.0 




The standard CASE for Clipper 


The ideal instrument for software development and maintenance in Clipper, 
and for the production of technical and user documentation. 
dBsee 3.0 brings cost and time savings of up to 90% compared to traditional development methods. 
The proven solution for companies who want to optimize and standardize 
their software development projects. 



— 


dBsee 3.0 


dBsee 3.0 is tiie complete development 
environment for Clipper, able to support 
every stage in the development of an entire 
softwtire project in Clipper, to mantain it 
and to produce the related technical and 
user documentation. 

The prototype definition, source generation 
and software documentation stages are sup¬ 
ported by perfectly integrated and dedicated 
instruments. The user interface is easy to 
understand and simple to use. The many 
available functions, which vary with the 
context, are selected using a pushbutton menu 
or hot keys for the more experienced operator 
dBsee 3,0 generates sources using special f- 
iles known as Templates, using one for 
each type of source that needs to be deve¬ 
loped (data entry forms, windows, queries, 
reports, etc...). The programmer can access 
and modify the templates to align automatic 
software development with different com¬ 
pany development standards. 

The highly modular structure of the whole 
development environmental and of the ge¬ 
nerated sources makes it possible for the 
programmer to manually enter source code 
blocks in many points of the automatically 


generated sources. The modifications are identified, 
saved and restored in successive automatic genera¬ 
tions using Reverse Engineering techniques. 

Technical features 

The design of the data entry forms allows one to use; 


dBsee 3.0 
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say - get - functions - expressions - memo fields - s t 
graphic fonts - boxes etc, - conditional display and e^ 
multi-level look-up windows on every encoded field v 
data-entry facility for data not present in file - select 
refresh of screen fields - virtual screen for data entry mana 
meat of formats of up to 65,000 lines by 65,000 colum; 
windows with horizontal and vertical scroll 
printer/screen/color configuration. The generated applicati 
feature Contextual Help and windows which facilitate 
search on encoded information. 

Reports. Unlimited number of scanned files - up to 9 gr 
ping levels plus general total. Print attributes for every ket 
bold, underline, italic, etc) - Summarising computations (r 
max, total, mean, variance, standard deviation, range). 
Local Area Network. The developed applications car 
generated to operate in Local Area Net wot 
File/record/logical lock for multiuser access. 

Complete technical documentation on developed proje 
data dictionary, symbols cross-references of screens 
reports, User Manual. 


Call us for a free demonstration disk. 
For further information please call 
++39-323-922066/925356 (Ask for Micheh 

ISA arl Italian Software Agency Via Torino, 2 2S042 Baveno (NO) IE 
Tel. ++39 - 323 - 922066 - 924239 - 925356 Fax: ++39 323 9252 
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MacHASP' 


The Professional Software 
Protection for the Macintosh 




MacHASP is the most advanced 
i hardware based software 
protection system for Macintosh 
computers. 

Each MacHASP key contains a 
unique code, recognized by the 
protected software. During runtime, the 
protected program checks whether a 
MacHASP key with tile appropriate code is 
connected to die computer. If die key's 
code is confirmed, die software can be 
executed. If not, the software will not run. 


The HASP system is based on advanced 
ASIC (Application Specific integrated 
Circuit) components and sophisticated 
encryption algorithms. State-of-the-art 
engineering ensures full protection of your 
software with no hassles for your clients. 


THESE ARE SOME OF MctcHASP'S 
OUTSTANDING FEATURES: 

■ MacHASP keys are totally transparent 
to die operation of die computer and 
any peripheral equipment. 

■ The user can create backup 
copies freely and can run 
your software directly from 
a hard-disk or a backup 
diskette (die original 
diskette is not required). 

■ The protection system is 
easy to incorporate in your software. 
All necessary software, examples and 
documentation are provided, 

■ MacHASP keys contain a memory 
which can be read and writLen on any 
computer. 



IT IS POSSIBLE TO PROTECT 
PROGRAMS WITHOUT THE 
SOURCE CODE 


For further information, please see our 
full-page ad in this issue for the nearest 
HASP distributor, 


I 
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LADDIN 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beit Qved 5t., Tel-Aviv P Israel 
P.O.Box: 11141 Tef-Auiv 61110, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 



386 jj[. NOTEBOOK 

TP SMITE 


EASILY CARRY HE ONLY^M^ 


WITH 1C CARD SLOT! 


The 3rd generation Notebook-TP Superlite 386SL Notebook 

Using Intel 386SL processor to provide power management and 32-bit processing. Its light 
weight {4.8t>s-including HD, FD & battery) and compact size (275x215x44mm) built the new 
record of Notebook. 


Expansion capability 

1 serial, 1 parallel, PS/2 mouse port, external VGA monitor ports and optional Fax/Modem make 
it easy for the expandability of the Notebook, 

Expand the power easily with an IC Card 

Gan install I/O device (like modem, fax/modem, Lan, etc...) or expand system memory easily via 
available IC card slot {68-pin PCMCIA release 2.0, JEIDA Ver. 4,0 standard) 

Designed for comfort of typing 

Place the TP SUPERLITFs keyboard at the same incline as a standard desktop keyboard, 
typing will he more comfortable. 

No longer wait for Windows 

Using Sharp fast reponse time LCD display (32 gray scales), run perfectly under Windows 3.1. 


Contact us today for more detail information. 



TECHPOWER CO., LTD. 


Area Distributors are welcomed! 


20th FI., No. 204, Sec. 5, Mingsheng E. Rd. t Taipei, Taiwan, R.O.C. 

Tel: (02) 753-1930 Fax: 886-2-7531940/7153105 

Al braird nones ar e regssfcrao trademarks of Thar raspectwe owners, the above informaion is subject to change wifiout nodes 
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KFC MONITORS More Than You Expect.. 


KFC USA, INC. 

1505 SUNLAND LANE, 
COSTA MESA, 

CA 92626 LLS.A. 

TEL: 714-546-0336 
FAX: 714-546-0315 


CMiPiM/ Fall '92 
16-21 November, 1992 
Los Vegoi, Nevada, U.&.A. 

SAND'S EXPO CGHVEKhON CEKTER 
BOOTH NO. SiWfiE 


With KFC, you need not sacrifice performance and comfort to safety. 

* Lg W Radiation KFC has been in the monitor industry for eight years. During this time, we have 

* Non-Interlaced designed and produced monitors for the world's most critical OEM customers and 

distributors. 

We offer a full line of high-performance monitors. Come to KFC and you will get products 
of a quality you can always count on! 
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dduo < ^e.n$ dotpotation 

Head Office: 

Suite 602,136 JervAl Rd., Sec. 3 Taipei, Taiwan, R.O.C. 
TEL: (686) 2 754 8353 FAX: (866) 2 7 54-8498 



Sp#gmajik)rtt Ibr* iub|*»c1 to change wtilroui nolle* Ml irpdamai'ld and ragman iradamarkiaie 
pfoparty at tfiBtf rmpedlv* comcariuH 



14" Color 

15" Color 

17" Cotor 

ModeUSpec, 

Description 

CK-142P (38K) CK-142DN (43K}CM-1410 
VGA Multlacan VGA Multi scan Mulliscan 

CM-1413 
Mulliscan 

CA-15 
Multi scan 

CA-1701 

Mulliscan 

H. Freq. 

30-38 KHz 

30-48 KHz 

3Q-50KHZ 

3O-60KHZ 

30-66 KHz 

30-75 KHz 

Dol Filch 

.20mm 

,28mm 

28mm 

.23mm 

28mm 

,26mm 

Resolullon 

1024x768 

1024x768 

1024x768 1024 x 768 

1024x788 

1280x1024 


‘MB-0931 Mono VGA & MA-0931 9“ Mono Monitors are also available. 
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SEKISUI 


RS-232C 

MULTI-PROTOCOL AHUYItR 



&UNEEYE 



I LE-3G00 MAJOR FUNCTIONS 


* Statistical analysis * Idle time measurement 

* Automatic configuration * Off-line analysis 

* Data extend with 128KB/256KB S-RAM cards 

* Protocol translation display capability 

* Powerful trigger function * BERT function 

* Timer/counter capability * 192Kbyte buffer memory 


MULTI-PROTOCOL ANALYZER 

LE-2000 


Multi -function analyzer that supports 
high-speed communicalions network of 
64Kbps, 


COMPACT PROTOCOL ANALYZER Hlgh-patlormance FS-232C line monitor 
§ capable at monitoring high-speed aayn- 

L ™ g yyy chranous communication of 33-4KHps. 


COMPACT LOGIC ANALYZER 


CA-1000 

* Simultaneous sampling 
of 1S channels at a rat© 
of 100MHz. 

* Largs capacity memory: 
32Kbits/CH 


CA-500 

* Simultaneous sampling 
of 16 channels at a rale 
of 50MHz, 

* Large capacity memory: 
32Kbrts/CH 


itJNGLYZER SC/2 

SC/2 has the SCSI simulation capability. 

A high-performance analyzer for professional use 
that is capable of simulating both the initiator and 
the target. 


L£ 3000/2000-Restricted by COCOM 


SEKISUI CHEMICAL CO.,LTD. 

Computer Applied Equipment Division 


4-4 Nishitemma, 2-chome, Kita-ku, Osaka, 530 Japan 
PHONE: OSAKA (06) 365-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIOS J 
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REVIEWER’S NOTEBOOK 



A New Personal Librarian 



The result of a Windows 
Personal Librarian concept 
search on the term 
multimedia shows related 
terms t a list of documents, a 
bar graph outlining the 
relevancy of each hit, and the 
h ighest - ranking docum en t. 


P ersonal Librarian, one of the most 
powerful text managers on the mar¬ 
ket, was in the midst of a major up¬ 
grade as we wrote June’s Solutions Focus 
on text management. Here is a quick 
review of the new Windows Personal Li¬ 
brarian 3.0. 

Personal Librarian indexes files on your 
hard disk, leaving those files in place and 
storing only index and related database in¬ 
formation. The latest version supports 
WordPerfect and Word for Windows files 
as well as text. 

You can use Personal Librarian as a 
stand-alone document retrieval system, 
but the package is clearly designed for net¬ 
work operation. The user module allows 
you to search indexes and view documents, 
while the administration unit lets you add 
and remove files, create hypertext links, 
and perform other maintenance. 

Personal Librarian supports the usual 
repertoire of Boolean search expressions 
and fuzzy searches, but its concept search 
capability is by far its most powerful fea¬ 
ture, Concept searching is not the typical 
grouping of related search clauses found in 
other packages; Instead, the Personal Li¬ 
brarian program builds a concept from 
a single search expression by finding re¬ 
lated words on its own. 

For example, you might search an in¬ 
dex of BYTE for the term multimedia, but 
you’d miss documents you might want to 
find on CD players and the like if those 
documents didn't contain the term itself. If 
you run a concept search on multimedia, 
however, Personal Librarian first expands 
the search list by searching through its in¬ 
dex for related words. Then it searches for 
those related words in each document (see 
the screen). Naturally, this generates a lot 
of hits for each search, but Personal Li¬ 
brarian uses a proprietary relevancy-rank¬ 


ing algorithm to determine which docu¬ 
ments most closely match your request. 

Personal Librarian searches almost in¬ 
stantaneously and indexes very quickly: 
We added 3 MB of BYTE article data to an 
index in under 15 minutes on a fast 486. 
But for most people, the power of Person¬ 
al Librarian’s concept searching will pro¬ 
vide the strongest draw. If you have com¬ 
plex text documents where the proper 
search term isn’t always obvious. Person¬ 
al Librarian is the way to go. 

Good but Not 
GreatWorks 

B efore we could do a review of Great- 
Works l .0, Symantec brought out a 
new version of its integrated software 
program for the Mac. This package gives 
you a word processor, database, spread¬ 
sheet, chartmaker, drawing program, paint¬ 
ing program, outline^ and telecommuni¬ 
cations program all in one box. Additions 
include 50 new features, the ability to paint 
in color, and support for System 7.0 fea¬ 
tures like Pubiish/Subscribe, While you 
can easily bring, say, a pie chart into a 
word processing document by cutting and 
pasting, Publish/Subscribe maintains hot 
links between such elements. So, if you 
make a change to the original pie chart or 
graphic or worksheet, or whatever, ihe ver¬ 
sion embedded in the word processing doc¬ 
ument is automatically updated. 

Handy as this can be, there’s one prob¬ 
lem with the implementation of Publish/ 
Subscribe. GreatWorks doesn’t just make 
ihe change in the object you’ve put into 
the document; it replaces the object with a 
copy of the revised version. Much of the 
time, this is not a problem. But say you've 


drawn something with the drawing or 
painting modules, placed that graphic in 
a text document, and then scaled it down to 
fit into a particular space. The changed 
drawing comes in at the size of the original, 
so you then have to go into the word pro¬ 
cessing module and resize the graphic 
again to make it fit. 

The applications themselves do a good 
job handling typical chores. You can’t as¬ 
semble a fancy newsletter with the word 
processor, the spreadsheet doesn't do auto¬ 
summing, and the communications pack¬ 
age will perform only XMODEM and text 
transfers. But for most run-of-the-mill op¬ 
erations, these modules are more than suf¬ 
ficient. More significant for some users, 
the whole kit and caboodle takes up only 
2.5 MB of hard disk space and will run in 
1 MB of RAM. GreatWorks 2.0 certainly 
likes more memory than that, though. 

While each of the modules can stand 
on its own as a competent application, the 
integration of these modules could be more 
elegant. Sharing data between them Is sim¬ 
ple enough, but going from module to 
module could be a little easier. It would 
be great if you could, for example, click on 
a chart in a document and have the chart¬ 
ing program fire up. 

Regardless of our few quibbles with im¬ 
plementation, GreatWorks 2.0 is a mighty 
fine bargain. Eight capable programs for 
$299 is a real deal. ■ 

—The BYTE Lab 


Reviewer's Notebook provides new infor¬ 
mation—including version updates, new 
test data, and long-term usage reports—on 
products and product categories. 
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HUGH KENNER 


V annevar Bush—does that name 
ring, perhaps, a faint bell in your 
mind? A nearby dictionary says 
“1890-1974; U.S. electrical engi¬ 
neer & administrator/ 1 
“Administrator,” indeed; how fame does 
fade! During World War It he was head 
of the Office of Scientific Research and 
Development—U.S. Science Czar—and 
one of many claimants to A-bomb father¬ 
hood. He'd been a dean and vice president 
at MIT; later he headed the Carnegie In¬ 
stitution. 

And “electrical engineer” is a futile stab. 

Bush was a computing pioneer at a time, 60 
years ago, when it still wasn’t clear (except 
to Alan Turing) whether the useful future 
was analog or digital I don't know if Bush 
ever heard of Turing, who by the 1930s 
had proved that all digital computers are es¬ 
sentially the same computer: versions of 
what we now call the Turing machine. 

But while Turing started from logic. Bush started from 
problems, such as how to get the data for contour lines on 
maps (normally, “several men, careful fieldwork, and te¬ 
dious data reduction afterwards’ 1 ). It occurred to Bush that if 
you pushed a wheeled box over hilly ground, gears inside the 
box could record changes in elevation. His profile tracer 
got him a patent and a master's degree (Tufts University, 
1912). 

The idea, you see, was to have gears act out the problem. 
That's analog thinking. Later, differential equations helped 
generalize it, and by 1942 the differential analyzer—gears 
plus relays, motors, and vacuum lubes—-on which Bush had 
spent nearly two decades was helping win the war. But by 
1950 its upkeep was merely “a burden on MIT.” That anti¬ 
climax reflects the dawn of digital. 

Something else that occupied Bush from at least 1932 
was how on earth we’d ever rind anything amid the sheer 
proliferation of print. As long ago as 1866, Mendel 's crucial 
paper on genetics had vanished unread into “the literature,” 
not to emerge for decades. A library should be a memory ma¬ 
chine. So how does human memory work? 


UNIX FOR THE UNINITIATED 

U nix has changed during the past few years; it's no longer 
just a language of cryptic commands and arcane syntax. 
Yes, those “features" are still there, hut they have been com¬ 
plemented by sophisticated windowing GUIs that can run 
Unix versions of Lotus 1-2-3 and WordPerfect or even DOS 
software. With these and other changes has come a need 
for new Unix documentation and “how-to” books. 

As intuitive as some of the new Unix GUIs are, however, 
much of the real power and usefulness of Unix come from 
understanding concepts like redirection and pipes and from 
using commands like sed, gxep, and awk. I perused four 
books that all offer good descriptions of the essential Unix 


Well, it works by blazing trails of as¬ 
sociation between details that catch our 
fancy. Never mind those authorized head¬ 
ings: author, title, suhject. Again, analog to 
the rescue! For decades, Bush described 
and redescribed Mcmex, your own per¬ 
sonal associative memory machine that 
lets you lag microfilm frames you want 
linked. Thus, you form “an associative 
trail through the material...closely analo¬ 
gous to the trails formed in the cells of die 
brain.” 

Hypertext, you’re thinking? Yes, more 
or less. Memex would have been desk- 
size and clumsy, space and speed alike 
dictated by microfilm's constraints. Hy¬ 
pertext emerged from a digital revolution 
that Bush seemed to feel was too abstract 
for comfort. 

In 1945 he published his seminal 
Memex essay “As We May Think,” both 
in the Atlantic Monthly and (somewhat 
condensed) in the old Life , with its multi¬ 
million circulation. From Memex to Hy¬ 
pertext: Vannevar Bush and the Mind's Machine , edited by 
James M. Nyce and Paul Kahn, now offers all the pertinent 
Bush writings plus pertinent commentary, not omitting a 
lively 1989 lecture by Norman Meyrowitz: “Hypertext— 
Does It Reduce Cholesterol Too?” 

No one mentions a prime glitch in the analogy that un¬ 
derlies Memex, those paired tags for linking. Some para¬ 
graphs above, you saw Alan Turing pop into my head as I 
pondered Bush's Fixation on analogs, f now have, yes, a 
link between Turing and Bush. But what did today's reading 
of Bush really link back to? Not to any tag Ld placed in my 
Turing trail in 1965, long before analog versus digital had 
meaning for me, and certainly long prior to any notion that 
I'd some day want a link from Vannevar Bush. By what 
process, then, did 1 fish tip Turing this morning? By no pro¬ 
cess Mcmex ever thought to mimic. ■ 


Hugh Kenner is Franklin and Callaway Professor of En¬ 
glish at the University of Georgia, His recent hooks include 
Mazes and Historical Fictions. You can contact him on BIX 
as tf hkenner ." 


commands. All four emphasize AT&T Unix System V re¬ 
lease 4.0. They also deal with networking issues and with ac¬ 
cessing and exchanging information from remote computers 
with programs like ftp, telnet, and mail. Beyond cov¬ 
erage of the most common Unix commands and programs, 
the contents of the books vary considerably. 

Unix for the Impatient appears to target readers who are 
comfortable with somewhat terse technical material. It pre¬ 
sents its subject matter concisely, rather than in a tutorial 
manner. It covers both Unix SVR4 and BSD 4.3. This book 
has the most detailed descriptions of the various Unix editors 
and has the best presentation of the emacs editor. Unix for 
the Impatient is written for the person who is computer- 
knowledgeable and doesn't need much hand-holding. This 
book is the only one of the four to describe using Unix with 
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THE ORIGINS OF 
HYPERTEXT 


From Memex to Hypertext: 
Vannevar Bush and the 
Mind’s Machine 

James Af. Nyce 
and Paul Kahn, eels. 
Academic Press, 1992, $39.95, 
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an X Window System GUI. It, along with The Waite Group's 
Unix System V Primer ; includes an index-like listing of all 
the common Unix commands with short descriptions and, 
more important, a page reference of where a command is dis¬ 
cussed in detail in the book. 

Introduction to Unix is the one most like traditional Unix 
texts. It groups many common Unix commands and pre¬ 
sents relatively abbreviated examples of their use. It would 
be a good book to use in conjunction with a more tutorial- 
type book. Although the book lacks the lengthier descriptions 
of emacs and vi found in the other three books, it is the only 
one of the four to include a detailed discussion of Unix sys¬ 
tem administration and details of the basic structure of the 
Unix operating system. 

Unix Step-by-Step introduces you to this operating system 
as its title states. The book's tutorial-style approach includes 
a summary, review questions and answers, and exercises at 
the end of each chapter. It has detailed descriptions of how 
to write Bourne, C, and Kom shell scripts. 

The Waite Group *s Unix System V Primer also uses a tu¬ 
torial approach with review questions and answers and ex¬ 
ercises at the end of each chapter. The book makes good 
use of contrasting blue-type and blue-background sidebars 
to highlight important topics and examples. It also makes 
more effective use of graphics than the other books. The 
authors' easygoing style makes the reading pleasurable, and 
Bob Johnson's cartoons add some light entertainment and 
serve to introduce you to “Unix humor.” The book has a 
particularly complete coverage of the vi editor. 

Because the approach used in Unix for the Impatient fits 
my learning style, I found it suited me best The concise 
style lets its authors cover more subject matter than the oth¬ 
ers without sacrificing clarity or assuming too much from the 
reader. This book also seems to have the best balance be¬ 
tween the “old” and “new” aspects of Unix. It covers tradi¬ 
tional Unix material like the file system structure and setting 
up a terminal as well as using the X interface and applica¬ 
tions. 

If you are more comfortable with a book that uses a tu¬ 
torial approach, The Waite Group *s Unix System V Primer 
is my recommendation. I give it a slight edge over Unix 
Step-by-Step for its easy-to-read layout and use of color and 
graphics to highlight important concepts. Many times, the 
best way to learn operating-system syntax is to find a specific 
example that is close to what you need to do and make slight 
revisions until you finally get it correct. This book provides 
ample examples of using Unix commands with their various 
options. 

—John Unger 

Unix for the Impatient, Paul W. Abrahams and Bruce R. Lar¬ 
son, Addison-Wesley, 1992, $26.95, ISBN 0-201-55703-7. 
Introduction to Unix , Mark Schulman, Que, 1992, $24.95, 
ISBN 0-88022-745-L 

Unix Step-by-Step, Ben Smith, Howard W, Sams, 1990, 
$29.95, ISBN 0-672-48469-2. 

The Waite Group *s Unix System V Primer, 2nd ed., Mitchell 
Waite, Don Martin, and Stephen Prata, Howard W. Sams, 
1992, $29.95, ISBN 0-672-30194-6. 


John Unger is a scientist who works for the U.S. government 
in the Washington, D. C., area. He can be reached on BIX as 
“junger, ” 


ROAD MAPS 
ON CD-ROM 


Street Atlas USA , $169 from DeLorme Mapping 
(Main Street. P.O. Box 298, Freeport, ME 04032, 
(207) 865-1234; fax (207) 865-9628). 

S treet Atlas USA, DeLorme Mapping’s CD-ROM 
for Windows, contains over 1 million maps of U.S. 
streets. It installs directly from the CD-ROM drive. 
The program has the familiar look and feel of a Win¬ 
dows application, but it has no pull-down menus. All 
functions are accessible through push-button icons 
on the right side of the screen. The main screen dis¬ 
plays the active map. When you start up Street Allas 
USA, the main area displays a color map of the U.S. 
When you draw a box on this map using the mouse, 
you zoom in on your selected area. You scroll around 
the map by clicking on different compass points. 
To move faster, you simply slide a selection box 
across a thumbnail map at the bottom of the icon 
palette. 

One dick on a push button triggers rapid searches 
using the criteria you select. For example, enter ZIP 
code 30319, and you’ll see a detailed map of northeast 
Atlanta. Type in area code 603, exchange 673, and 
up pops a map of Milford, New Hampshire. Or you 
can enter any state or town name in the U.S. to pull up 
a local map. From there, you search for the specific 
street name you want. The software then displays its 
location, highlighting the street on the map. At any 
magnification level, you can continue to scroll about 
using the compass controls. Push buttons let you zoom 
in or out at any time and copy the active map to the 
Windows Clipboard. The interface is fast, well de¬ 
signed, and efficient. 

What’ s truly Impressive Is the detail of the maps. 
DeLorme started with the Census Bureau’s TIGER 
(Topologically Integrated Geographic Encoding and 
Reference) maps and embellished them with other 
contracted and in-house data sources. 

BYTE editors searched out old haunts, from Kailua, 
Hawaii, to Kasilof, Alaska. Some road names were 
missing from the truly backwater spots, but we found 
it hard to stump the program with an unknown street 
reference. The current maps are two years old, but 
DeLorme plans to update the disc annually. 

If you're always getting lost, buy DeLorme’s GPS 
Map Kit. You get a CD-ROM drive, mapping soft¬ 
ware, device driver software, and an antenna and re¬ 
ceiver to link to the Global Positioning Satellite Sys¬ 
tem, a network of 24 orbiting government satellites. 
The GPS package lets you keep a constantly updated 
display of your current location on the electronic map. 
Hook it up to a notebook computer in your car, and 
tour the country with confidence. All you need is 
money—$10,000 versus $169 for the CD-ROM alone. 
But you may never take a wrong him again, 

—Stanford Diehl 
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Development tools 
of every type... 



New 2861 DOS-Extender 2.5 

by Phar Lap Software 

New Version 2.5 of 286 lDOS*Extender™ 
adds support for Microsoft C/C++ 7,(1 and 
Borland C++ 3, IT With 2861 DOS-Extender, 
you can build multi-megabyte DOS applica¬ 
tions with your familiar Microsoft C/C++, 
Borland C++ or Microsoft Fortran compil¬ 
er. You can even debug with CodeView or 
Thrbo Debugger. Extended applications run 
under DOS, DESQview and Windows, 

LIST: $495 PS Price: $459 

Fastfaxts 420445 


F77L- EM/32 Version 5.0 

by Lahey Computer Systems 

Industry leading 32-bit Fortran Language 
System indudes Phar Lap's 386/ DOS 
Extender, This VCPI, XMS, and DPMI com¬ 
pliant extender enables users to access up to 
4GB and operate in the MS Window's DOS 
box. The extender is royalty free and 
includes virtual memory support. New 
withVcrsion 5.0:52-bit debugger, arrays 
beyond 16MB, compression linker, and 486 
optimizations. Support for popular VAX, 

TBM VS, and 90 features. 

LIST: $1195 PS Price: $1049 

FastFaxtS 334 052 



Mathematics 2,0® 
for Windows 

by Wolfram Research 

A system fur doing numerical, symbolic, 
and graphical computation used both as an 
interactive calodalion tool and a program¬ 
ming language. Numerical capabilities 
include arbitrary precision arithmetic and 
matrix manipulation. On systems with a 
sophisticated graphical user interface, users 
can create "Notebooks" that mix input, 
graphics, text, and sound. Generates graph¬ 
ics in PostScript form. 

LIST: $995 PS Price: $975 

FastFaxts 1394-006 


Q+E DataBase Library 1.1 

by Pioneer Software 

Write one application dial works multiple 
databases! Don't rewrite code just to use a 
different database! With Q+E Database 
library (QELIB), your applications can 
simultaneously and identically access, query 
and edit DB2, Oracle, SQL Server, Sybase, 
Netware SQL, Ingres, XDB, SQL Base, 

Btrieve, OS/2 EE DBM, Paradox, dBase, Exel 
,XLS files, and text files. If your favorite tool 
can call a DLL, you can use QELIB! 

LIST $399 PS Price: $579 

fasffiuts 2137-012 



Visual Basic 

Competitive Upgrade! 
by Microsoft 

The fastest, easiest way to build real 
Windows applications. Windows-hosted pro¬ 
gramming system combines graphical inter¬ 
face design tools and general purpose pro¬ 
gramming language. Automatic creation of 
empty procedures to handle events associat¬ 
ed with objects placed on screen. 
Incremental compilation, automatic syntax 
checking, integrated debugging, more. 
Access API, DLLs, and DDE. Sow only $99. 

LIST: $199 PS Price: $99 

FastFaxts 502-189 


DataBoss 3.5 

by Kedwell Software 

Works with your compiler hi generate 
complete, working relational database 
applications in error-free C, C++ or Pascal. 
DataBoss cuts pur development time in 
half, but still gives you the flexibility of tradi¬ 
tional methods. You quickly create entry 
screens, menus and reports and build sin¬ 
gle-user and networked multi-user systems. 
Customizable source code is included, and 
you pay no run-time royalties. Ever. 

LIST: $695 PS Price: $415 
FastFaxts 5277-001 



Distinct TCP/IP for 
Windows 

by Distinct Corporation 

Distinct TCP/IP for Windows SDK extends 
the TCP/IP and RPC/XDR networking capa¬ 
bility to Microsoft Windows, includes the 
smallest and fastest DLLs today available for 
Berkeley Sockets, RPC, Telnet, and FTP. 
Coexists on the same hoard widi Lan 
Manager, Novell and Banyan. Supports 
Packets, ND15 and ODI drivers. Only 5KB of 
DOS memory required. 

(SDK) LIST: $495 PS Price: $459 
(Appfoatims)im $395 PS Price: $579 
Fastfaxts 1951-003 


SQA:ROBOT for Windows 

by Software Quality Automation 

Fully-automated lest development and unattend¬ 
ed lest execution for any Windows application. 
SQA:ROEOT generates scripts that can be main¬ 
tained by non-programmers, Other unique fea¬ 
tures include: standalone or networked opera¬ 
tion; run-time only option: easy to use, intuitive 
user-interface; user-selectable recording level 
generates Visual Basic scripts or low -level 
mouse and keystroke journal; and integrated test 
reporting using SQA: Manager, winner of 
Computer Lanugage s 1992 Productivity Award, 

LIST $495 PS Price: $469 

FostFoxts5305-001 





To Order Call 




1 - 800 - 421-8006 
















































..Good prices, great service, 
useless hype. Shop the Shop! 



WATCOM C/3S6 

by WATCOM 

Develop and debug 32-bit applications for 
extended DOS. Windows and OS/2 2.0, 
Includes royalty-free 32-hit DOS extender, 
true 32-bit Windows GUI Application Kit, 
our fast, tight, and reliable 32-bit Code 
Optimizer, licensed Microsoft Windows SDK 
Components, an interactive Source-Level 
Debugger, an Execution Profiler and More! 
Now includes OS/2 2.0 Support 

LIST: $895 PS Price: $739 
mtfaxts 1044-020 



The PKWARE Data 
Compression Library 

by PKWARE 

The PKWARE Data Compression library 
allows software developers to add data com' 
presslon technology to applications The 
application program controls ail data I/O, 
allowing dam to be compressed or extracted 
to any device or area of memory. Only 35K 
of memory is needed to compress dak, and 
only l2Kis needed to extract dam. 
Compatible with MSC, BC++, TC, TP 6.0, 
Clipper, Basic 4.5,7.1, ASM. 

UST: $295 PS Price: $275 
FastFaxts3043-011 


WindowsMAKER 
Professional 4.0 

by Blue Sky Software 1 * 

Considered the easiest and fastest way to create 
MS-Windows applications in C/C++. Generate die 
Windows .EXE w/complete source & production 
files (no royalties). Just Point & Click to define 
the Windows user interlace. Lets you animate 
your design to instantly test look & fed and make 
changes oa the fly without needing to compile. 
Custom code is preserved during code regenera¬ 
tion. The leading development tool for Microsoft 
Windows, Highly Recommended. 

□ST $995 PS Price: $895 

FastFaxts 209!-006 


Janus/Ada xS6 Compiler 

by R. R, Software 

Janus/Ada for DOS: the power and reliabili¬ 
ty of Ada, priced for everybody! You get a 
full implementation of the Ada standard - 
compiler, tinker, royalty-free runtime 
libraries, multiple memory models, environ¬ 
ment, tools, even an Ada tutorial. And R.R. 
Software supports you with 11 years of Ada 
experience and know-how. Now's the time 
for you to use Janus/Ada. 

LIST: $) 29 PSPri ce: $99 

FastFaxts586-002 


SVS C3 ANSI C, Pascal, 
or FORTRAN-77 

by Silicon Valley Software 
Only from the Programmer 1 s Shop! ANSI 
compliant, optimizing, 32-bil compilers; 
DPMl-compliaM, royalty-free DOS extender: 
source level debugger; utilities. Supports 
"flat model" code. Linker, librarian, make, 
BS7 emulation, W31/4167 support. 
Interoperable languages! 

LIST PS Price 
AMS! C $325 $515 

Pascal $325 $5! 5 

FORTRAN $395 $575 

F<mFaxls !958-m (€)> 1958-050: 
(Pascal), 1958-049: (FORTRAN) 



Quadbase-SQL/Win 

by Quadbase Systems Inc. 

Full-featuxed, fast SQL engine fob Windows. 
Q uadbase-SQL/Win is a SQL DBMS that allows 
developers to build laptop, Pen-based and 
multi user apps using Windows languages such 
as Visual Basic, C t C++, etc. Fully supports 
ANSI SQL level 2. Features include referential 
integrity, concurrency control, crash recovery, 
commai/roll-back, scroll cursor, outer Join, 
multiple instances BLOB, custom controls for 
VB, Embedded SQL for C and VB, 

(single user) LIST: $595 PS Price: $565 
(multi-user) LIST: $995 PS Price: $94? 

FastFaxts 1259-007 



But wait , there’s more: Bargains galore! 



UST 

PS 


LIST 

PS 


UST 

PS 

Norton Desktop for Windows 

149 

109 

* Microsoft C/C++ 

495 

339 

• Carbon Copy Plus 6.0 

199 

129 

lotus 1-2-3 v3. 

595 

429 

• Borland C++ 

495 

329 

* ProContm Plus 

129 

99 

QuattroPro 

495 

349 

* Clipper 

795 

Call 

• xtree gold 2.5 

149 

[09 

WordPerfect 

495 

279 

•dBASEIV 1.5 

795 

529 

• Btrieve 

595 

399 

WordPerfect (Windows) 

495 

299 

* FoxPro 2.0 

795 

Call 

• QEMM 

100 

69 

Microsoft Word 

450 

239 

* Window s 3.1 upgrade 

99 

Call 

• Pro-C Lite w/Pro dbx 

795 

99 

Microsoft Word (Windows) 

495 

339 

* Norton unities 

179 

129 

• Desq View 

220 

99 

MS Dos 5.0 upgrade 

100 

65 

* Visual Basic 1.0 

199 

149 

• DR DOS 

99 

59 


Call the Programmer’s Shop today: 1-800-421-8006 

Canada 800-446-3846 
MA 617-740-2510 
FAX: 617-749-2018 

90 Industrial Park Road. Hinghara, MA 02043 


Call FastFaxts for product information any time, 
day or night. 617-740-0025. 

Get free information on ail of our more lhan 10,000 products any lime you 
like • Dial from a fax machine or fax-board equipped PC • Follow the voice 
computer's instructions * Receive literature instantly via fax 


0 


• Credit card orders processed only when product is shipped * AN prices subject to change 

* International prices will vary 



































At last.. .using more man one re is 
as easy as you always thought it should be! 




Introducing FileRunner: 

The most convenient way to keep the latest versions of 
your files in synch on every personal computer you use! 

No cables. No modems. No confusion. Now, your Notebooks/Laptops, 

Networks, your Home and your Office PCs will work together the way 

you’ve always wanted them to. 

With the push of a button, the new FileRunner program provides: 

• Synchronized Files on All Your PCs 

• Exclusive Overwrite Safeguard to protect valuable data when a Itle 
has been changed on more than one PC 

• Virus Detection using Virex® 

• Automatic File Compression during transfer to lit your files easily 
onto your Runner diskettes 

• Time Zone compensation and correction for inexact PC Clocks 
to keep your update sequence completely accurate 

• Ease of Use... with Context-Sensitive Hypertext and 
On-Screen Help throughout 

• An automatic "bonus" backup of your critical files 

At last, your computers will get with the program: FileRunner! 



Overwrite 

Safeguard™ 

Protects valuable data when the 
same file is changed on more 
than one PC. 



Automatic Transfers 
and Updates 

FjleRunnF-R shows analysis and 
synchronization of files, file 
transfer and compression. 



PROGRAMMER’S SHOP 

EXCLUSIVE: 

SAVE 20% 

$7900 

Suggested Retail Price: $99 ^ 


FREE BOM'S! 


| 4-Diskette Travel Wallet 


The Reviews Are In. 

Here's What The Experts Say About 
FileRunner: 

"...Fill-Runner can save you plenty of time 
and aggravation when you need the right file 
in the right place at the right time." 

PC Magazine, July, 1992 

"FileRunner makes life easier for busy 
professionals whose work goes where they 
do...so simple that PC Week Labs did not 
have to open the manual. * 

PC Week, May 11,1992 

“FileRunner can put those files in 
synch...Data compression techniques help 
I'ILeRunner cram more than the usual 
amount of information onto its floppies.” 

Business Week, April 13,1992 

-^m&FILE 
mINNER' 

As easy as you always thought it should be. m 


Call the Programmer’s Shop Now 
To Order FileRunner: 1-800-421-8006. 


mm 

TECHNOLOGIES. THC. 
SO 0 - 8 WKS 7 OO 


IBM* PC, XT, AT*. PS t\\ PS/2", Tandy or other 100% compatible, DOS* 3,1 nr higher, 
Crimpulihle with Windows* 3.0 ur higher. Ih'qiiirttf hard disk and (loppy drive nti each 
PC used for file transfer, floppy drives must use diskettes with the same size and 
density .All other product names are trademarks of their respective owners. 


THE PROGRAMMER’S SHOP 1-800-421-8006 

9G Industrial Park 8oad, Hingham, MA 02043 * Canada 
800-446-3846* MA 617-740-2510 - FAX' 617-749-2018 
Credit card orders processed only when product is shipped 
All prices subject to change, International prices will vary. 
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KONSTANTIN 
O T H M E R 



Inside QuickDraw 



O ne of the Macintosh’s most renowned features is 
its graphics. This capability is provided by a 
powerful yet flexible graphics engine known as 
QuickDraw. QuickDraw is built into every Mac’s 
firmware and is responsible for everything that 
appears on the Mac’s screen, whether it’s the Mac’s own 
GUf, a newsletter page in a desktop publishing applica¬ 
tion, or a 24-bit-color scanned picture in an image-edit¬ 
ing application. 

To handle this broad range of graphics operations, 
QuickDraw provides a rich set of drawing and imaging 
functions lor the programmer’s use- These graphics func¬ 
tions add a layer of abstraction between the drawing that 
an application performs and what appears on the screen. 

What does that last sentence mean? Put another way, 
QuickDraw resolves an application’s drawing commands 
into actions that affect the frame buffer and display hard¬ 
ware of the Mac on which the application runs. Quick¬ 
Draw accomplishes these drawing opera lions effective¬ 
ly, regardless of the output device’s dimensions and pixel 
depth. I use the term device here because QuickDraw 
can be used to draw to printers and film recorders as well 
as monitors. 

Because QuickDraw' manages every aspect of the 
Mac’s display, you shouldn’t bypass QuickDraw to draw 
something on the screen. If you somehow directly jam 
graphics data into a Mac’s frame buffer, two things will 
happen—both of them bad. First, another application 
using QuickDraw will stomp on your drawing. Because 


you didn’t use QuickDraw, 

QuickDraw doesn’t know you 
put something on-screen, so it 
freely draws over your portion 
of the screen. Second, this ties 
your application to one specif¬ 
ic set of hardware, which might 
not be compatible with differ¬ 
ent combinations of existing 
hardware, and certainly not 
with future hardware. 

Another, less touted feature 
of QuickDraw can be found on modular Macs with 
NuEus slots: You can easily expand your screen real es¬ 
tate by adding another monitor and display board. You 
can create a Desktop that consists of up to six different 
displays of varying sizes and pixel depths this way, and 
all Mac applications automatically make use of all the 
screens. 

Having multiple monitors is extremely useful for work¬ 
ing with several applications at once. Another benefit of 
such a setup is that you can configure each monitor for the 
operations that take place on it. When I write articles 
that use color artwork (like this one), 1 set the monitor on 
which I'm constructing the art to use 32-bit color and 
the monitor on which I’m writing the text to use 1-bit 
black and white. This allows me to see my artwork in 
full color while editing the text at top speed, because 
1-bit black-and-white graphics (which includes text) are 


Here's how the 
Macintosh’s graphics 
engine operates to 
produce optimum visual 
results, regardless of 
the display’s limitations 


ILLUSTRATION. DAVE CUTLER© 1992 
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QUICKDRAW DISPLAY MODELS 



Application 


Color 

QuickDraw 


Display board 


video 

RAM 


Color lookup table 
Red Green Blue 


Graphics devices 
manager 


Color 

Manager 


Color Picker 




Monitor 



Application 


Color 

QuickDraw 


manager 


Monitor 


Display board 


Video RAM 
ed Green Blue 


^ Graphics 
devices 


Color Ricker 


Figure 1: The QuickDraw models for displaying (a) indexed pixels and fb) direct pixels. In the indexed model, each pixel 
contains a value that is an index into a color table on the display hardware. In the direct model, each pixel contains the actual 
color information used by the display hardware. 


significantly faster than those that are in 
32-bit colon 

QuickDraw Basics 

How does all this work ? Low-level parts of 
the Mac OS provide QuickDraw with the 
address of the target device's frame buffer. 
Again, the target device might be a print¬ 
er or a piece of imaging hardware other 
than a monitor. For NuBus boards, low- 
level routines that are part of the Slot Man¬ 
ager obtain the display board's frame- 
buffer address, image dimensions, and 
pixel depth. The Slot Manager also loads 
the driver that QuickDraw uses to control 
the board's hardware. (For more informa¬ 
tion, see “Macintosh Video Revealed,” 
April 1991 BYTE) QuickDraw uses this 
gathered information to render the best 
possible graphics on the given Mac dis- 
play. 

Through QuickDraw and the Window 
Manager, an application works in the local 
coordinates of a rectangular drawing area 
called a Graf Port (Le. t the window). The 


Graf Port contains state information 
about how QuickDraw should perform 
drawing in that window. With die Graf- 
Port state information in hand, Quick¬ 
Draw can manage the accurate presentation 
of a window that straddles two monitors of 
different pixel depths, 

QuickDraw can draw two basic kinds 
of objects: geometric objects, such as lines, 
rectangles, and text; and pixel t mages r 
which are arrays of color pixels termed a 
pixel map (as opposed to a black-and-white 
bit map). These two objects get their col¬ 
or information from different sources. 

When a geometric object is drawn, its 
color is stored in the Graf Port as a 48-bit 
RGB value (16 bits for each of the three 
color components—red, green, and blue). 
Given the color, location, and geometry 
of tin object, QuickDraw renders the object 
on each physical device the object inter¬ 
sects, Since individual devices have vary¬ 
ing color capabilities, QuickDraw must 
determine how best to represent the source 
(48-bit RGB data) on each device. How 


QuickDraw performs this color mapping is 
explained below. 

A pixel map (or pixmap for short) is a 
2-D grid with a color value at each integer 
grid point; the color information is stored 
within the pjxmap itself. Pixmaps can be 
scanned images, or they can represent the 
image that appears on the Mac's moni¬ 
tors). Currently, QuickDraw supports 
pixmaps that are 1,2,4, 8, 16, and 32 bits 
deep. 

Pixmaps can be the source of a draw¬ 
ing operation, as when a scanning appli¬ 
cation takes 32-bit-color image data and 
places it into a pixmap in memory. Pix¬ 
maps can also be the destination of a draw¬ 
ing operation, as when the same scanning 
application takes the 32-bit-deep pixel im¬ 
age and draws it onto an 8-bit-deep Mac 
screen. Thus, QuickDraw must be able to 
map colors from source depths of 1, 2,4, 8, 
16, and 32 bits per pixel (for pixmaps) and 
48 bits per pixel (for geometric objects) 
to destination depths of 1, 2, 4, 8, 16, and 
32 bits per pixel. 
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How QuickDraw Maps Colors 

To understand how QuickDraw actually 
maps colors. First consider the two color 
models QuickDraw uses: indexed and di¬ 
rect. 

Indexed color (1,2,4, or 8 bits) is lim- 
ited to displaying one, four, 16, or 256 col¬ 
ors simultaneously, but the accuracy* or 
resolution, of each of those colors is very 
high (48 bits, even though most hardware 
is capable of reproducing only about 10 
to 12 bits per color component accurately). 
In the indexed color model, each pixel's 
value in the pixmap represents an index 
into a color table. The entries in the color 
table contain the actual digital values the 
display hardware uses to present the color 
(see Figure 1). Although the depth of the 
pixmap is only 1, 2, 4, or 8 bits, the reso¬ 
lution of the color information as provid¬ 
ed by the color table is 48 bits. 

The direct color model is fundamental¬ 
ly different. Direct pixmaps store the dig¬ 
ital values in each image pixel rather than 
in a color table. The advantage of the direct 
model is that it can accommodate larger 
pixel values than the indexed color model, 
so many more colors can be displayed si¬ 
multaneously, Direct pixmaps are gener¬ 
ally easier to manipulate, since they re¬ 
move the overhead required by color-table 
searches. The disadvantages of the direct 
color model are that the larger pixels re¬ 
quire much more memory to store an im¬ 
age, image manipulation is slower because 
there is more color data to work with, and 
pixels are accurate to only 8 bits per color 
component (but this is plenty for most ap¬ 
plications). 

Thus, a source pixmap has three levels 
of resolution: 16 or 32 bits (direct) or 48 
bits (indexed). However, life gets inter¬ 
esting when a source pixmap must be 
drawn to a destination device such as a 
display board. When the destination is a 
direct pixmap, mapping colors is easy. If 
the destination’s pixel depth is smaller 
than the depth of the source, the low bits 
are thrown away so the color values are 
truncated to the size of the destination. 
When the source’s depth is smaller than 
the destination, the pixel’s color-table val¬ 
ue (not its index) is copied into the desti¬ 
nation pixmap. A special case occurs when 
the source is a direct pixmap that's 16 bits 
deep and the destination is 32 bits deep. 
Here, the 5 high bits of the source are tak¬ 
en as the top 5 bits of the destination, and 
the top 3 bits of the source are taken for the 
bottom 3 bits of the destination. 

When an indexed pixmap is used as the 
destination, the color mapping process be¬ 
comes more complicated, since Quick¬ 
Draw must find the index of the closest 
color in the color table. Rather than search 


THE COLOR-THRESHOLDING EFFECT 

Gray scale Black-and-white dither Black-and-white mapping 



Figure 2: The use of color thresholding helps to preserve the luminance of an image. 


the color table each time an index is need¬ 
ed, QuickDraw builds a structure called 
an inverse table , If s commonly called an 
inverse color table since it maps a color 
to an index, rather than an index to a col¬ 
or as a standard color table does. 

Depending on the resolution of the in¬ 
verse table, QuickDraw lakes the high 3,4 
(the default), or 5 bits of the red, green, 
and blue color components of the color in 
question and constructs an index that’s 9, 
12, or 15 bits in size. This index is used 
to find the relevant entry in the inverse 
table. That entry corresponds to the index 
of the closest color in the color table. 

But there’s a problem here: Since the 
inverse color table uses only several bits 
from each of the source color components, 
multiple entries in the source color table 
could map to the same position in the in¬ 
verse color table. Thus, the inverse table by 
itself is not adequate for finding the clos¬ 
est color match. 

QuickDraw solves this problem by us¬ 
ing a hidden color list , which keeps track 
of colors that map to the same location in 
the inverse table. If the inverse table 
lookup reveals a position to which multi¬ 
ple colors map, QuickDraw searches the 
hidden color list for the closest match. To 
find the closest match, QuickDraw finds 
the difference between the color’s red, 
green, and blue components and those of 
each color in the hidden color list. The 
maximum difference of the three channels 
is kept for each color. The closest—and 
desired—color is the one that minimizes 
this difference. 

Unfortunately, searching the hidden col¬ 
or list takes time. The time is negligible 
for objects (since usually only one color 
lookup is needed) and for indexed pixmaps 
(since at most only 256 color lookups are 
needed). However, with a direct pixmap 
as the source, searching the hidden color 
list for every pixel in the source takes 
a prohibitively long time, so QuickDraw 


IMAGE-HANDLING 

EFFECTS 



Figure 3: Handling imaging under a 
variety of conditions r (a) A full-color 
image, (b) An image drawn to a 1-hit 
screen. Colors map to either black or 
white , which produces ambiguous 
results, (c) The desired appearance 
at 1-bit resolution, (d) The desired 
results when the image straddles an 
8-bit-color monitor and a black-and- 
white monitor. Various QuickDraw 
color-mapping routines can resolve 
this situation. 


doesn’t do it. This results in QuickDraw's 
not using the best available color in some 
eases when the source is a direct pixmap 
and the destination is an indexed pixmap. 

A color image overlapping an 8-bit 
monitor and a 1 -bit monitor can create 
problems. Because the resulting color im¬ 
age is light, QuickDraw’s algorithm for 
mapping colors produces mainly white, 
resulting in an image that is hard to rec¬ 
ognize. There arc two basic ways to over¬ 
come this problem: The first is to pul 
smarter color translation in QuickDraw 
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THE POPULAR COLOR-SELECTION METHOD 



H Most popular colors 


Figure 4: In the popular method of color selection, the most frequently used colors, 
as tallied in the histogram, are used for the display. 


THE MEDIAN COLOR-SELECTION METHOD 
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Figure 5: The median method of color selection. The image's colors are grouped 
into a box that is divided until there are as many boxes as there are colors requested. 
The median colors within each box fmarked with red) are used for the display. 


(which happened with 32-Bit QuickDraw 
1,0); the second is to allow an application 
to draw independently to monitors with 
varying screen characteristics (which is 
possible with System 7.0 and higher). 

Smart Color 

QuickDraw’s ability to map colors for ge¬ 
ometric objects is limited to the algorithms 
I have already described. For drawing pix- 
maps, however, QuickDraw has the abil¬ 
ity to perform an error-diffusion dither. 
Normally, the closest match available on 
the destination device is chosen to repre¬ 
sent each color requested in the source. 
With dithering, the difference between the 
closest matching color and the requested 
color is kept as an error and added to the 
surrounding pixels. This ensures that the 
overall color (or, in the case of a mono¬ 
chrome image, the overall luminance) of 
the image is preserved. Figure 2 shows a 
gray ramp drawn using the 50 percent 
thresholding algorithm in dither mode. 

Setting the dither flag results in sub¬ 
stantially higher quality images, but the 
results may still be less than optimal. For 
example, a set of blue lines on a red back¬ 
ground might simply look gray (with 
dithering) or black ( without dithering) on 
a 1 -bit display. Clearly , you can do better 
if you know what the characteristics of the 
destination device are. 

QuickDraw gives an application the 
ability to perform drawing updates on a 
device-by-device basis rather than simply 
drawing within QuickDraw’s abstract 
model. At first glance, it might seem that 
examining the destination device’s char¬ 
acteristics to determine how to draw a giv¬ 
en image would contradict QuickDraw’s 
device-independent model and would be 
frowned upon by Apple’s Developer Tech¬ 
nical Support, its “programming police.” 
But it turns out that dev ice-specific draw¬ 
ing integrates seamlessly with the rest of 
QuickDraw because QuickDraw supplies 
a Toolbox call for your use. 

The call Lhat permits devicc-by-device 
updates is called DeviceLoop. You call 
DeviceLoop with a region to update and 
a drawing procedure, and then De¬ 
viceLoop calls the drawing procedure 
once for every screen that the update re¬ 
gion intersects. The drawing procedure is 
passed the characteristics of the device it is 
drawing to, and it performs the appropriate 
drawing for that device. 

Figure 3 shows the type of problem that 
can be solved using the DeviceLoop call. 
Figure 3a shows the desired pixmap image 
in full color. Figure 3b shows this image as 
QuickDraw draws it to a 1-bit screen. The 
intent of the image is gone, however. Fig¬ 
ure 3c shows the desired I-bit image. 

continued 
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Introducina BIXnav 


• Software Libraries 

• Background 
Downloading 

• Powerful Search 
Feature 

• Hypertext to file 
downloads, mail 
addressing, and user 
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A Service Of General Videotex Corporation 


BIX Covers Computing Right! 

Not only does BIX have great information, now it has a 
great user interface. 

When you are up against a brick wall and need answers to 
tough programming questions fast, BIX has the solutions you 
need! Other online services cater to end users and computer 
neophytes. BIX serves computer pros like you! On BIX, you 
don't have to pan through mountains of trash to find the 
golden nuggets. You get fast answers from people who know 
computing. 

BIX's Exchanges cover all aspects of computing in all 
platforms and computer languages. And BIXnav makes 
using BIX as easy as your other Windows applications. 

Lots of New Files 

BEX publishes hundreds of new files each month. You can 
find files by date or keyword, and you can even download 
them in the background with a simple click. 

BIX is Affordable 

Subscribe to BIX for only $13 per month. Connect to BIX 
locally via Tymnet for only $3 per hour.* Or, choose the 
20/20 Plan, where $20 per month covers your first 20 hours 
of evening or weekend access. Additional time is only $1.80 
per hour on the 20/20 Plan.* Once online, you can download 
BIXnav for only $9.95. 

Join BIX Now! 

Using any communications program, dial 1-800-695-4882. 
Enter “bix” at the prompt. When you are prompted for 



“Name?” enter “bix.navigator” and 
complete the online registration. Pay 
by credit card for immediate access. 


For additional information call 
1-800-695-4775 or 617-354-4137. 

BIX is a service of 
General Videotex Corporation, 

1030 Massachusetts Avenue, 4th Floor, 
Cambridge, MA 02138. 
617-491-3342. 


*Rates listed apply for evening and weekend 
access from within the contiguous 48 states. 
Daytime access from within the contiguous 48 
states is billed at $9 per hour. 
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HOW COLOR SELECTION AFFECTS IMAGES 


a) Original hi Standard 



Figure 6: An example of the image results you can expect when using several 
color-selection mechanisms, (a) is the original image, (b) uses the colors in the 
standard 4-hit system palette* (e) uses the 16 most popular colors , and (d) uses 
16 colors as calculated by the median-cut algorithm . 


Finally, figure 3d shows the image as it 
should be drawn when it crosses a full- 
color screen and a monochrome screen. 

Palettes and the Picture Utilities 

QuickDraw provides applications with an 
additional level of color control for in¬ 
dexed devices of 2,4, and 8 bits (1 - bit de¬ 
vices are generally set to black and white). 
While you have control over the screen 
depth and its mode (i.e., grays or colors), 
the application controls each window's 
colors via a part of QuickDraw called the 
Palette Manager For example, if you select 
a pixel depth of 4 bits for the display, the 
application decides which 16 colors (ac¬ 
tually only 14, since black and white are al¬ 
ways present) to use for each window. 

QuickDraw acts as the referee that en¬ 
sures that the color requests of the front- 
most window (re., the window you're 
working with, which thus requires the most 
accurate color representation) are met. 
Thus, tlie problem the application faces is 
finding the best palette to use. For exam¬ 
ple, a scanning application might want to 
determine what the best 256 colors are for 


displaying a given scanned image. Fortu¬ 
nately, QuickDraw has the facility for .solv¬ 
ing this problem. A set of routines called 
the Picture Utilities returns a palette of 
best-fit colors for use in displaying the 
PICT file or pixmap. 

The application can select one of two 
available algorithms for choosing the best 
colors. The first is the popular method , 
which simply returns the colors that oc¬ 
cur most frequendy in die image. The sec¬ 
ond is called median cut ; it returns colors 
that cover the range of colors used in the 
image. You can also implement your own 
algorithm for color selection that the Pic¬ 
ture Utilities can use. For more information 
on finding the optimal color palette, see 
issue 10 of develop, Apple’s magazine for 
programming techniques and dps. 

Figure 4 shows the operation of the pop- 
ular method. A histogram accurate to 5 
bits for red, green, and blue is constructed. 
The Picture Utilities returns the most fre¬ 
quendy occurring colors. With the median- 
cut method of color selection, all the col¬ 
ors are first grouped into one box. This 
box is divided along its longest edge (the 


green axis, in this case), and the colors are 
sorted by their green components. This 
produces two boxes. The box that has the 
longest edge is divided along that edge. 
This produces three boxes. This operation 
continues until there are as many boxes as 
there are colors requested. The average 
color in each box is returned as one of the 
median colors. Figure 5 shows how the 
median method works. This figure shows 
only the red-green axis. 

To understand why there are several 
color-selection algorithms, look at figure 6, 
which shows four versions of the same 
image. Figure 6a is the original, 6b is 
drawn using only the colors in the stan¬ 
dard 4-bit color table, 6c is drawn using 
the 16 most popular colors, and 6d uses 
16 colors returned by the median-cut al¬ 
gorithm. 

A Visual Tool 

I've covered a lot of ground in this arti¬ 
cle, but the most important point to re¬ 
member is that QuickDraw has a lot of 
power and flexibility. QuickDraw provides 
a common base on which programmers 
can build their applications. Its device-in- 
dependent design allows Mac applications 
to mn on a variety of Macs with widely 
different processors and video circuitry— 
even Macs using multiple monitors. 

Furthermore, QuickDraw uses color 
mapping to produce visually optimal re¬ 
sults, regardless of a display’s size and 
depth. In those instances where you have a 
specialized application that needs precise 
color control, you can use the Picture Util¬ 
ities or well-defined operating-system calls 
such as DeviceLoop. These functions 
allow you to choose the best colors with 
which to display a given image, without 
forsaking application compatibility. 

QuickDraw is a versatile tool that lets 
programmers concentrate on obtaining 
powerful imagery while it handles the in¬ 
tricate details of making the results look 
their best no matter what screen is used. 
Thanks to these capabilities, the Mac is 
still regarded as the best microcomputer 
for color graphics and imaging work. Bel¬ 
ter still, QuickDraw is evolving to provide 
even better color control and to deal with 
complex problems, such as color matching, 
that users will demand solutions for in the 
near future. ■ 


Konstantin Othmer works at Apple Com¬ 
puter. He has worked on kanji TrueType , 
QuickDraw, and Co lor Sync and is the 
author of two books on computer software: 
Debugging Macintosh Software with 
MacsBug and Programming with Quick¬ 
Draw, both published by Addison-Wesley. 
You can contact him on BIX c/o ^editors. ” 
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SOME ASSEMBLY REQUIRED 

RICK GREHAN 


A Shared Resource 
Access Manager, Part 2 



L ast month, I opened a discussion on resource ac¬ 
cess management and explored several ways to 
coordinate multiple programs requesting control 
of system resources. Resources can be any asset 
that your programs use in a multitasking or mul¬ 
tiuser environment. Examples include physical resources, 
such as a network printer, and logical resources, such as 
database records. 

This month, 1 conclude the discussion by looking more 
closely al the access manager I briefly described at the end 
of Part 1. The access manager is written for BSD Unix 
and is composed of two main pieces: a server program 
and a library of client routines, (1 tried to isolate the net¬ 
work interface routines sufficiently that the access man¬ 
ager could be ported to other systems, such as NetWare.) 

The server is a stand-alone program that runs as a 
background process, maintaining a list of available re¬ 
sources as well as handling the chore of determining 
whether an access request should he granted or denied. 
These access requests are transmitted to the server from 
one or more clients —separate programs running locally 
or on other workstations networked to the machine on 
which the server executes. 

The client routines are a collection of C functions that 
you link into your application program. They take care of 
the dirty work of finding the server, establishing a con¬ 
nection, and so on. When it's time for your application 
program to, for example, obtain exclusive access to a 
printer or lock a record in a database, your program calls 


a routine in the library that does 
all the communicating with the 
server. Most of the action with¬ 
in this access management 
system revolves around both 
server and client routines ma¬ 
nipulating a list of data objects. 

These objects carry descriptive 
information for resources, clients, connections, and access 
requests. I'll refer to such objects as definition blocks. 


The network resource 
access manager is a true 
client-server application 
for BSD Unix systems 


Handles and Blocks 

Most of the important data structures that the server con- 
trols are dynamic: They come and go. Both the server 
and client library routines make use of a squad of such 
definition blocks; there is one for each entity handled by 
the system. Thus, any resource managed by the server 
is described by a definition block, any lock is described 
by a definition block, and so on. 

The system makes heavy use of handles as shorthand 
identifiers of all data structures that a client program ma¬ 
nipulates. If you've done any file-system programming, 
you're already familiar with how handles operate. Ini¬ 
tially, your program provides a symbolic name of the 
entity on which it intends to work—in the file-system 
example, your program issues a call to the open f ) func¬ 
tion, with the file's path name as an argument. The 
open () function returns a 16-bit handle that is bound to 
a data structure internal to the operating system, 

continued 
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This structure carries everything the op¬ 
erating system needs to manipulate the 
file. Whenever your program wants to per¬ 
form file I/O, it calls the appropriate func¬ 
tion and passes only the handle. The op¬ 
erating system uses the handle as a pointer 
to the appropriate data function, so your 
program needn’t use the file’s path name 
over and over. 

The resource manager uses this same 
principle. All definition blocks are ulti¬ 
mately referenced by their handles. This 
keeps information exchange across the 
network to a minimum {all handles are 16 
bits long), and since a handle is an instant 
pointer to its definition block, it saves the 
server from lengthy searching. 

Clients and Connections 

A client is any process or program that 
does business with the server. Once the 
client locates the server program (via its 
network address in the current version of 
the software), the client establishes a dig¬ 
ital dialogue—a connection—with the 
server by issuing a login command. The 
login command is simply the client pro¬ 
cess saying, “Hello. 1 want to be a client. 
Here’s my network address where you 


should send ail correspondence.” 

In response, the server builds a client 
definition block in which it stores the cli¬ 
ent’s network address, and it sends the 
handle of the block back to the client. This 
handle becomes a kind of ID badge by 

A 

1 m client is any 
process or program 
that does business 
with the server. 



which the server distinguishes that client 
from all other clients, since any future re¬ 
quests sent from thaL client will carry the 
handle (the client routines insert the handle 
automatically). 

The client definition block also carries 


two counters. These counters indicate the 
number of active and w aiting lock requests 
issued by that client. The server can use 
these counters to determine whether any 
cleanup has to be done in case the client 
unexpectedly issues a log_out command 
(which terminates the connection between 
diem and server). For example, suppose a 
client process issues an exclusive lock on 
a printer queue and then logs out without 
releasing the lock. The server will examine 
the counters in the client definition block 
and see that the client has an outstanding 
lock somewhere. The server can then re¬ 
move this lock, which otherwise might tie 
up the printer indefinitely. 

From the client process’s perspective, 
a connection with a server (often referred 
to as a session) is identified by a connec¬ 
tion definition block. The connection defi¬ 
nition block is analogous to the client def¬ 
inition block that the server maintains; that 
is, it contains all the information that the 
client process needs to maintain contact 
with the server. Specifically, it contains 
the server’s network address as well as the 
handle that the server has assigned to the 
client. 

Since a connection on the client side is 


Not since Jimmy Stewart has there been such a 
combination of character and good looks. 




C-scapL’* ks von easily create handsome and completely pormhle 
dunctef'bsed applications with integrated graphiai. 

We offer a complete line of user interface toolkits lo make your 
applications become stars. 

Even better, our toolkits let your applications appear on screens 
everwheiu — from IMIS to Wintta to UNIX and more — without 
modification. 

C-scape. The most Hevihle user interface package 

C-scape provides you wi th a library of powerful windowing functfans 
such as scrolling windtws, mouse support, and graphics. 

Look & FeeF" C-scape's interactive screen designer, makes proto¬ 
typing and code genemdoji almost effortless. 

C-scape supports both text and graphic mode. 


C + *AiewT Jets you easilv create lurnkirue anti eompltMly portable 
applications for MS Vmdtws and other GUI environments. 

C’Wiews. fiic leading C++ class library, 

C^Alews has over 100 proven and portable C++ object classes for GUI development. 
Thtse classes shield you from [be underlying GUI environment and API — slashing 
development time on GUI programming up to 75^. 

(PVRrowse 14 , a powerful source code broker ct with C + ‘A'lewS, as does a 
sophisticated documentor. 

Call +44 (0)71 799 2434. FAX +44 (0)71 799 2552, 

Call for a free demo today. Both products come with source code - 
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HI JetPro . A day's work in under an hour. 
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9:10 AM 

Spreadsheets 

C-size and rollfeed capability 
allow you to create large, 
readable spreadsheets. 

Drivers are available for 
Windows'" 3.0 and 
3.1 compatibility. 


9:00 AM 

A- to C-Size CAD Plots 

No more waiting for pen plotter check 
plots. HI JetPro Series VI00 and V50 
plotters create HP-Gl™/2, HP-GL and 
DM/PL™ CAD "review plots" at 
360 dpi in under five 
minutes! No options 
needed. Includes real 
and protected mode 
ADI® drivers. 

9:05 AM 

FAX Output 

HI JetPro VI00 outputs FAX/modem files 
directly for high-resolution A- to C-size 
copies. Optional sheet 
der for A- and B-size output. 
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.9:15 AM 

Multiple Review Copies 

For meetings create ^ 

A-size review copies 
in one minute; high- 


9:30 AM . . • 

Documents * * 




HI JetPro Series emulates 
the IBM® Proprinter™ XL24 
to create high quality 
reports and letters from 
a wide range of word 
processing packages. 


9:35 AM. 

Scanner Output * 

HI JetPro VI00 automatically reads 
and outputs high-resolution, scanned, 
raster images from hand-held (PCX), 
desktop (TIFF) and large-format 
scanners (RLC and CALS), At 
a fraction of the cost of 
electrostatic plotters. 


9:40 AM 

Project Schedules 

The rollfeed accessory allows long 
project management 
charts to be plotted 
from rolls of opaque or 
translucent bond paper. - 





quality, C-size review <• 

1 copies in under . * 

V./ 


* 

M 


five minutes. 




Presentation Charts 

There's even time left to 
do largwcale charts for a 
10:00 AM presentation, 

For information on 
HI JetPro Series plotters, 
or the name of your local 
dealer, call 1-800444-3425. 


k 




New HI JetPro Series Plotters. 

HOUSTON INSTRUMENT® 

Every decision should be this easy? 
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Exxon 

25 

Standard Oil (Ohio) 

49 

Consolidated Foods 

2 

General Motors 

26 

AT&T Technologies 

50 

Lockheed 

3 

Mobil 

27 

Boeing 

51 

Georgia-Pacific 

4 

Ford Motor 

28 

Dow Chemical 

52 

Monsanto 

5 

IBM 

29 

Allied 

53 

W R Grace 

6 

Texaco 

30 

Eastman Kodak 

54 

Signal Companies 

7 

E.l. du Pont 

31 

Unocal 

55 

Anheuser-Busch 

8 

Standard Oil (Ind.) 

32 

Goodyear 

56 

Nabisco Brands 

9 

Standard Oil of Cal 

33 

Dart & Kraft 

57 

Johnson & Johnson 

10 

General Electric 

34 

Westmghouse Elec. 

58 

Coastal 

11 

Gulf Oil 

35 

Philip Morris 

59 

Raytheon 

12 

Atlantic Richfield 

36 

Beatrice Foods 

60 

Honeywell 

13 

Shell Oil 

37 

Union Carbide 

61 

Charter 

14 

Occidental Petroleum 

38 

Xerox 

62 

General Mills 

15 

U S Steel 

39 

Amerada Hess 

63 

TRW 

16 

Phillips Petroleum 

40 

Union Pacific 

64 

Caterpillar Tractor 

17 

Sun 

41 

General Foods 

65 Aluminum Co of Amer 

18 

United Technologies 

42 

McDonnell Douglas 

66 

Sperry 

19 

Tenneco 

43 

Rockwell Int. 

67 

Gulf & Western Ind 

20 

ITT 

44 

PepsiCo 

68 

Continental Group 

21 

Chrysler 

45 

Ashland Oil 

69 

Bethlehem Steel 

22 

Procter & Gamble 

46 

General Dynamics 

70 

Weyerhaeuser 

23 

R.J Reynolds Ind 

47 

3M 

71 

Ralston Purina 

24 

Getty Oil 

48 

Coca-Cola 

72 

Colgate-Palmolive 

27 million 

Americans can’t read. 

And guess who pays the price. 


While American business is trying to stay competitive with foreign companies, it’s paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adults can’t read and write. Another 47 million are literate 
on only the most minimal level. That adds up to almost one third of our entire population.. and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%-75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

What can your company do about this? It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1-800-228-8813 or fill out the coupon be¬ 
low. Do it today. Ybu may find it’s the greatest cost-saving measure your company has ever taken. 

A literate 
America 
isagood 
investment. 


Coalition for Literacy 



G I want my company to jom the fight against illiteracy 

Please send brochure with additional information i 

□ We want to discuss funding the Coalition for Literacy 
Please have a representative contact me 

Name_ 

Title_!_ 

Company_ 

Address- 

Oty_State_Zip_ 

Phone- 

Please return to Coalition for Literacy 
Business D»vis*on 
PO Bo* 81826 
Lincoln. NE 68S0I 1826 

I_I 
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defined by a connection definition block, 
a single program can log into the server 
more than once and appear as more than 
one client. For example, you might have a 

M 

IT Maintaining the 
data that describes a 
resource is 
the server’s job. 



multithreaded program, each process of 
which accesses a single data file for dif¬ 
ferent purposes. It’s perfectly reasonable 
for each process to log into the server in¬ 
dependently. 

Resources 

Maintaining the data that describes a re¬ 
source—its name, the locking levels it 
permits, the number of active locks on the 
resource, and so on—is the server’s job. 
All the data defining a particular resource 
is held in a resource definition block. 

Each resource definition block is 
uniquely identified by two entities: its 
name (a string field of up to 32 charac¬ 
ters) and a handle. The handle is implicit; 
it’s simply the offset to the particular re¬ 
source block in the memory region that 
holds all resource definition blocks. The 
name field is an explicit symbolic identifier 
that clients use to initially reference the 
resource. This string can contain arbitrary 
characters (except for a NULL character, 
which acts as a terminator), so your pro¬ 
grams are free to establish any naming 
convention you consider appropriate. For 
example, network printers can be named 
NWPRTrLASERl and NWPRT:JET2 and 
can be handled by the resource manager 
right alongside database records with 
names like DBF:GENLEDGER:00103 
and DBF:GENLEDGER:02344. 

When a client requests a lock on a re¬ 
source for the first time, that client only 
knows the resource by name. Conse¬ 
quently, the server must respond to the re¬ 
quest by searching the name fields of all 
active resource blocks. To facilitate this 
search, all the active resource blocks are 
chained together on a doubly linked list. 

Why did I choose a linked list rather 
than some other structure with quicker 
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WAITING AND TIME-OUT LISTS 

Tfme-out-iist head 



Wailing' 
list pointers 

Time-out- 
list pointers 


□ Resource [~] Waiting client 


A ttached to each resource is a list of lock defin ition blocks representing pending lock 
requests. Lock requests enter the lists in order of arrival; pending requests are also 
connected to a systemwide time-out list , Requests are attached to the time-out list 
based on the length of time each associated client will wait for lock request service , 


search times, like a binary tree or a hash 
table? 1 had two reasons. 

First, the only time the server must 
search the list is when a client makes an 
initial request for resource access. After 
that, the client uses only the handle to ref¬ 
erence the resource definition block, so 
locating the block is instantaneous. 

Second, there are two resource types— 
permanent and transient The definition 
block for a permanent resource, such as a 
printer queue, remains active even if no 
locks are present on the resource. How¬ 
ever, the definition block for a transient 
resource, such as a single record in a data¬ 
base file, is discarded after all active and 
wailing locks on the resource have been 
released. Using a doubly linked list sim¬ 
plifies the task of disconnecting blocks 
from the list. 

Each resource definition block also has 
a pair of lists attached (see the figure). One 
is the list of all active locks currently en¬ 
forced on the resource; the other is the list 
of all locks that have been forced to wait 
because they conflict with one or more of 
the active locks. (IT! go into detail about 
the members of these lists later.) 

When a chcnt issues a lock request for a 
resource, the server must decide whether 
that request should be granted (in w r hrch 
case the request goes on the active list) or 
denied (in which case the request goes on 
tire waiting list). Rather titan force the serv¬ 
er to search the active list each time it has 
to make this decision, each resource defi¬ 
nition block carries an array curr_ 
locks [ ], such that the value of curr_ 
locks [i] is the number of locks cur¬ 
rently active at lock level L Also, the re¬ 
source block carries an array called lock_ 
comp_tab [ ] (short for lock compatibil¬ 
ity table), whose contents show which lock 
levels arc compatible with each other. The 
server can examine these two arrays and 
rapidly decide the fate of a lock request. 

The code the server must execute to 
make a lock grant/deny decision is actually 
quite simple. First, given that a lock level 
is stored in variable lockl, the server 
builds a bit mask that has the bit corre¬ 
sponding to that lock level set to 1. You 
can do this with the following code: 

lockm= (uchar) (1«lockl); 

where uchar is a typedef that is short¬ 
hand for unsigned char. Now the re¬ 
source manager can simply examine each 
member of the lock compatibility table. 
For any member in the table that has a bit 
set corresponding to lock level lockl, 
the manager checks the associated value in 
the curr_locks f ] array. If that value is 
nonzero, then a lock already exists on the 


resource that is incompatible with the re¬ 
quest being made. The code looks like this: 

for.(i=0; i<4; i++) 
if {(lockl & lock_coffip_tab[i]) 1 
=(uchar)0) 

if (curr_locks [1] 1=0) 
return (FAIL) ; 

If execution makes it out of tire above 
loop, the lock can proceed. (I've taken 
some liberties with the code to preserve 
clarity; although 1 haven't shown it here, 
the two arrays are actually components of 
the structure that defines a resource defi¬ 
nition block.) Note that the number of lock 
levels is easy to expand by simply in¬ 
creasing the size of the lock_comp_ 
tab [ ] and curr_locks [ ] arrays and 
increasing the limit of the above f or loop 
accordingly. The lock comparison table is 
currently defined as an array of unsigned 
char, which means that the current pro¬ 
gram can support up to eight lock levels 
with those minor modifications. 

As 1 mentioned above, the server car¬ 
ries all the detailed information about a 
resource. Initially, a client program knows 
only the resource’s name; it loads that 
name into the first lock request for the 
resource. The server will return the re¬ 
source's handle in response to this request, 


and thereafter the client program uses that 
handle to identify the resource. 

Locks: The Server View 

A lock definition block serves to record a 
lock request that a client posts. You recall 
that all lock definition blocks live on one of 
two lists and that these lists are anchored 
to a resource definition block associated 
with the resource being locked. The most 
important component of a lock definition 
block is the lock level. It guides the serv¬ 
er's decision on whether the lock can pro¬ 
ceed or must wait. The server also uses it 
to update the contents of the resource def¬ 
inition block's curr_locks [] array. 
Regardless of what list it's on, a lock 
definition block also holds the handle of 
the resource to w r hich it’s attached, as well 
as the handle of the client making die lock 
request. The resource handle lets the serv¬ 
er rapidly locate a lock’s target resource 
in case the resource definition block must 
be modified to reflect a change in the lock. 
The client handle is necessary if a client 
issues a log-out and still has lock requests 
active or on waiting lists. When this hap¬ 
pens, the server must scan all resource ac¬ 
tive and waiting lists and remove those 
lock definition blocks associated with the 
client (a time-consuming job, to be sure, 
but one that should happen infrequently ; 
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Listing 1: Definitions for the primary structures used on the client side. 

^***r#***-* ****************** 

** Connection definition ** 

***-*■***-*■+**■**++*■**■*:*+**■*+•*■ j 

typedef struct { 

short client_hand; /* Client handle */ 
int socket/* Server socket */ 

} connect_def ; 


** Access definition block ** 

* *■*■* + ***■**■* ****"** *■ # ifc y 

typedef struct { 
short result; /* 

char name[32]; /* 

char t exnp lat e_id [ 4 ]; / * 

short resource_hand; /* 

short lockjiand; /* 

short lock_level? /* 

ul ong wa i t_t imeout? / * 

ulong quantity; /* 

> access__def? /* 


Result code of request */ 

Resource name V 
Template ID string */ 

Resource handle assigned by server */ 
Lock handle assigned by server */ 
Lock-level request */ 

Maximum time to wait for request */ 
Used for multi-instance resources */ 
Access handle */ 


^ + *-*-*-*--*-+***-*+-t**-* *■***■*■* *-**+*-**-*'*-^t*'* 

** Resource definition structure ** 

**#*****■**■***■*■*■>•+*’*•***'**'*'***■**■*'*•* + j 

typedef struct { 
char name[32]; 
short flags; 
uchar lock_comp_tab[4]; 
short act_clients_allowed; 
short wai t_c 1 i ents_a 11 owed ; 

) resource_.de f ; 


/* Name */ 

/* Definition flags */ 

/* Lock compatibility table */ 
/* Active clients allowed */ 

/* Waiting clients allowed */ 


it's most likely to happen if a client’s pro¬ 
gram terminates abnormally and is trying 
to al least die with dignity). 

Typically, a lock request will arrive at 
the server and end up at the tail of a wait¬ 
ing list As locks are released, the server re¬ 
moves their lock definition blocks from 
the active list, updates the state of the re¬ 
source definition block, and then exam¬ 
ines the head of the waiting list to see if 
that lock request can move to the active 
list- The server continues moving locks 
from the waiting list to the active list as 
long as the lock requests can be granted. 
This is the mechanism by which the FIFO 
(first-in/first-out) waiting list I described 
last month is implemented. 

Locks on the waiting-list items are ac¬ 
tually members of two doubly linked lists. 
Once again, I chose the doubly linked list 
structure because it is easy to rapidly at¬ 
tach items to and, most important, remove 
items from random locations within the 
list. My description of these overlapping 
lists gets complicated, so refer to the figure 
during this discussion. Remember that each 
resource possesses a waiting list. Lock-re- 
quest definition blocks are attached to the 
end of this list as they arrive at the server. 
This is a FTFG queue. 

However, each lock request also carries 
an associated time-out value. This value 
tells the server how long the client is will¬ 
ing to wait for the associated request to be 
serviced. The resource manager maintains 
yet another list to which all waiting lock re¬ 
quests are attached in order of ascending 
time-out values- This list, the time-out list, 
crisscrosses the waiting lists of every re¬ 
source in the system (sec the figure). 

At the head of the timcrOui list is the 
first request due to time-out; next is the 
second request due to time-out; and so on. 
When a lock request arrives that the serv¬ 
er determines must go on a waiting list, 
the server “wires' 7 the request into the time¬ 
out list. At regular intervals, the server ex¬ 
amines the first request on the list to see if 
that request has timed out. If so, the serv¬ 
er removes the request from the system 
and sends a “request timed ouf 7 response 
to the client. The server repeats this pro¬ 
cess, removing the new first request if it 
has timed out, until it encounters a request 
that has nol timed out. Since all requests 
in the system are on Lhe time-out list, this 
saves the server considerable time; the 
server doesn 7 1 have to repeatedly exam¬ 
ine all requests on all the waiting lists to 
see which ones have timed out. 

Locks: The Client View 

For every lock request that a client sub¬ 
mits to the server, the client program cre¬ 
ates a data structure similar to the lock 


definition block. This structure is known as 
an access definition block, and the act of is¬ 
suing a lock request to the server actually 
amounts to the client sending a copy of 
the access definition block to the server. 
The server attempts to satisfy the request, 
modifies the contents of the access defini¬ 
tion block depending on whether or not 
the request succeeded, and transmits the 
results back to the client. 

Inside an access definition block, you 
will find not only a resource name field, 
but also a resource handle field. When the 
server receives an access request block, it 
examines both fields. If the resource han¬ 
dle field contains a negative number, the 
server assumes that this is the client’s first 
access request. So, the server must look 
up the resource by name and uses the con¬ 
tents of the resource name field to guide its 
search. Otherwise, the server can use the 
resource handle field to locale the resource 
directly. The access definition block also 
carries lock-level and time-out fields that 
the server must move into the corre¬ 
sponding fields of die lock request block. 

in most cases, a client will request ac¬ 
cess to a resource that is already active in 
the server (i.e., has an active resource def¬ 
inition block). However, a client may make 


an access request to a resource that is not 
currently active; then the server will have 
to build a resource definition block on the 
fly. An example is when a client submits a 
request to lock a particular record in a data¬ 
base. The server certainly doesn't want to 
keep an active resource entry for every 
possible record in that database—there 
could be millions. This is an example of a 
temporary resource: one whose definition 
block is created only when a client issues 
a lock request and is deleted when all re¬ 
quests on that resource have been released. 

To facilitate the rapid creation of tem¬ 
porary resource definition hlocks, a client's 
access request also carries a four-character 
template ID string. When the access re¬ 
quest arrives at the server, if the server 
finds neither the resource's name nor its 
handle, it uses the template ID to read a re¬ 
source definition block template—a kind 
of fill-in-the-blanks form that the server 
can copy into a new resource definition 
block. The template defines such things 
as lock levels permitted, number of active 
clients permitted, the lock compatibility 
table, and so on—everything the server 
needs to rapidly construct the new resource 
definition block. (The server builds its in¬ 
memory library of templates by reading a 
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Think of it as a mathematical 
playground for your mind. 



Open up a whole new world of 
scientific and engineering problem 
solving with Mathcad 3.1. 

Between the challenge of new problems and 
the reward of new solutions there is math. 
Often, a lot of math. 

Which is why we make Mathcad. 

It’s the remarkable software that gives you 
the power to perform everything from simple 
arithmetic to advanced computational gymnas¬ 
tics more quickly, easily and naturally than 
with calculators, spreadsheets or programming 
alone. 

You use Mathcad just like a scratch 
pad. Simply type your 
work anywhere in the live 
screen and Mathcad does 
the calculating. Change 
variables and Mathcad 
automatically updates the 
answers. It plots in 2-D 
and 3-D. And prints your 
results, complete with text 
and graphics, in presentation | 
quality documents. 

Plus you see your work 
more dearly because Mathc; 
uses the same math notation i 
you would use with a pencil m 
and paper. 

It’s the complete math system. 

Mathcad comes with more than 200 com¬ 
monly used 1 
build even comp 



with exponentials, differentials, 
cubic splines, FFTs and more. 

Full symbolic calculation 
capabilities are available with a 
menu pick. So you can evaluate 
any integral, Taylor series or infi¬ 
nite sum just by clicking. 

Optional Electronic Handbooks* 
give you instant access to data, formulas 
and diagrams once found only in reference 
books. They're fully interactive. Just dick and 
paste them right into your document and work 
with them like any other text, value, table or 
formula. Or w'ork with them right in 
the handbook itself. 

Plus optional Applications Packs 
with modifiable templates are avail¬ 
able for all major engineering and 
science fields. 

Over 200,000 satisfied 
users. 


r 
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1 functions that let you quickly 
complex equations and formulas 


Each day, more engineers, scien¬ 
tists and other technical profession¬ 
als discover that Mathcaa opens up 
a whole new world of freedom in 
problem solving, and helps them 
manage their time more efficiently. 
Which is why in addition to being 
the most popular math software you can buy, 
it is also tnc most productive. 

* Microsoft* Windows,™ Motif and Open Look 
interfaces make Mathcad easy to leam and use 

* Optional Electronic Handbooks indude The CRC 
Materials Science and Engineering Handbook, 


Machine Design and Analysis from the 
Standard Handbook of Engineering 
t^fcwtoriottjfMcGraw-Hill), and 
the Mathcad Treasury of Methods 
and Formulas 

• Optional Signal Processing Func 
non Pack contains over 60 functions 
including HR and HR filter coefficients 
and power spectrum 

• Optional Applications Packs with adaptable tem¬ 
plates for Electrical, Mechanical, Civil and Chemical 
Engineering, Statistics, Advanced Math, and 
Numerical Methods 

• PC Windows, PC DOS, UNIX* and Macintosh® 
versions available 

Free demo disk. 

For a free Mathcad demo 
disk, or upgrade informa¬ 
tion, call 1 -800-628-4223, 

(or 617-577-1017, 

Fax: 617-577-8829). 

Or see your software dealer. 

‘Bedrock Handbooks ret|uift Maibead 3.1. 

© 1992 MitbSafc, Lnc.TM and ffiJ ugiuify 
manufacturer's trademark nr rtjptered 
Ltadfiiwk respective]} 1 . 

1-800 MATHCAD 



The answer is 

Mathcad 


MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 USA • Phone: 1-800-628-4223 • 617-577-1017 • Pax: 617-577-8829 
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SOME ASSEMBLY REQUIRED 




Listing 2: In this simple example, a client application logs into the server and then requests exclusive access to a printer 

queue named P QUEUE:LASER 1 . After the client has completed use of the queue , the client releases the lock and logs out 
from the server. 

/* 

if(rvalI-0) 

** We presume that the server port has been 

{ printf ( "Server cormnunication failure: 

** decided on and is globally defined as 

%d\H w , rval ) ; exit { SERVER_DQMMERR) ; 

+* 5_FORT. We also presume that s^name points 

} 

** to the server name string. 

if ( access_block.result l =0) 

V 

{ printf ( "Request failed: %d\n", 

access_block.result) t 

/* 

f* 

** Login to server given by s_naroe. 

*+ Code to handle request failure goes 

*/ 

** here_ 

rval=re_JLogin ( s_name, S_PORT, ^connection_block ); 

V 

if ! rval!=0) 

{ printf ( "Connection failed, error: 

} 

%d\n",rval) ; exit(O) ; 

/* 

) 

** At this point, the client has exclusive 

/* 

** Request exclusive access to a printer queue 

** access to the print queue. 

*/ 

** This is our first request, so we request it 

/* 

** by name. Also, this is a permanent 

** Release access to the queue. 

** resource, so there is no template ID 
** string. 

*■/ 

*/ 

rval=r s_r el_ace es s ( kconnect i on Jbl oc k , 

memset [ (void *) &access_hlock, 0, 
sizeof (access_block) ) ; 

&access_block ) 

/* Name */ 

/* 

mensnove (accesS_block, name, M PQUEUE: LASER! " , 13 ) ; 

** Again, the code in rval indicates whether 

/* Don't know handle */ 

** communication with the server failed. 

access_block.lock_hand=-l; 

/* Exclusive lock V 

*/ 

acces s_£l ock, lock_l eve 1 =RS_L£>CK_EXCL ; 

if(rval1=0) 

/:'* Wait 100 secs */ 

{ printf("Server failure: %d\n". 

access„block.wait_timeout= (unsigned long) 100; 

rval=rs_req_access (&connec t ionjolock, 

rval) ; exit (SERVERJXMMERR); 

J 

&accessJblock); 

/* 

** Log out. We'll ignore any errors at this 

/* 

** point, but go ahead and wait for a server 

** The code in rval indicates whether 

** response. 

** communication with the server somehow 
** failed. The result code of the request is in 

*/ 

** the access block. 

*/ 

rs_l ogou t (&connect_bl ock, RS_LOGGUT_WAIT) ; 


predefined file at start-up lime. You can 
load as many templates as your applica¬ 
tions require, up to your memory limits,) 

Show and TeJI 

Listings 1 and 2 present a short example of 
how a client application would call the ac¬ 
cess manager to gain an exclusive lock on 
a print queue. Listing I is a collection of 
the structure definitions used by the client 
application; refer to it as you look over 
listing 2, where the real action occurs. 

Hie code in listing 2 shows how a client 
would log into the server (i.e„ set up a 
connection) and issue a lock request. Pre¬ 
sumably, if the request is granted, the ap¬ 
plication will proceed to access the re¬ 
source (in this example, copy printer data 


into a file). Once finished with the re¬ 
source, the client issues a release com¬ 
mand and then logs out from the server. 

As usual, there are numerous additions 
you can make to tailor the system to your 
particular needs. For example, you may 
want clients to log in with an associated 
name, so if something goes wrong, you 
can create some auditing information and 
determine which client messed things up. 

Another addition would be to add a 
monitoring screen that you can call up in 
case the system appears to be exhibiting 
difficulties. This screen would let you peek 
into the server and see which clients hold 
locks on which resources. 

My requirements, however, are mod¬ 
est. I need only a systemwide lock manager 


that can handle record locking as easily as 
file locking, and file locking as easily as 
queue management. Perhaps the best at¬ 
tribute of this system is its extensibility; 
a variety of management functions can be 
brought under Lhe control of a single pro¬ 
gram. Simplification is always welcome 
in the programming world. ■ 

Editor's note; The listings in this article 
are available from BYTE in electronic for¬ 
mat; see page 5 for details. 


Rick Grehan is technical director of the 
BYTE Lab. He holds a B.S. in physics and 
applied mathematics and an M.S ♦ in math¬ 
ematics/computer science. You can reach 
him on BIX as 4, rick_g. ” 
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SOFTWARE CORNER 



BARRY NANCE 


Software 
with Curves 


I f you want to draw curves in a Win¬ 
dows program, you can use the Be¬ 
zier library routines in the Windows 
3.1 SDK (Software Development Kit) 
or you can roll your own. With the 
latter approach, you have more control 
over the behavior of your program. You 
can also use the same basic routines in 
non-Windows graphics programs; you’ll 
just have to remove the references to a 
Windows device context and substitute 
whatever is appropriate for the other graph¬ 
ics environment. 

This mondr’s software, CDRAW, is a 
Windows program that interprets an EPS 
(Encapsulated PostScript) file and displays 
the result in a window. I’ve also included 
a sample EPS file, created with Arts & 
Letters from Computer Support (Dallas, 
TX). The file contains dozens of curve- 
drawing commands. Even the text dis¬ 
played on-screen exists in the file as sets of 
draw curve and draw line commands. 

CDRAW is a C program that you can 
compile into a Windows executable file 
with a Windows-capable C compiler from 
Microsoft, Borland, or Waicom. The list¬ 
ings disk also contains the associated re¬ 
source files (i.e., ,RC and .ICO) for build- 


Bezier curves, 
inside and 
outside Windows, 
and keeping Windows 
menus alive 

mg the Windows application. The icon for 
CDRAW shows “EPS” and a picture of 
an eye—it also shows I’m not much of an 
artist! 

When you pick the Draw menu item, 
CDRAW reads and interprets the EPS 
data. CDRAW processes move to, line, 
and curve commands embedded in the file. 
To draw a curve, CDRAW recursively in¬ 
vokes logic that uses the de Casteljau al¬ 
gorithm for Bezier curves. 1 wrote the de 
Casteljau routine as a separate C function, 
so you can scavenge the code and insert 
it into your own programs whenever you 
want to draw curves, whether inside or 
outside Windows, 

Bezier curves and quadratic b-splines 
are both methods of approximating smooth 
curves, and both have applications in fonL 


technology. TrueType fonts are based on 
quadratic h-splines; Adobe Type I fonts 
are based on Bezier curves (4-point Bezi¬ 
er curves, to be specific). You need to store 
more data points to represent a TrueType 
font than an Adobe Type l font, but True¬ 
Type fonts require less computation. Nev¬ 
ertheless, Bezser-curve drawing, especial¬ 
ly with the de Casteljau algorithm, is fast. 
So fast, in fact, that it’s generally faster to 
convert quadratic b-splines to Bezier 
curves before drawing them. 

If you find that CDRAW runs too fast to 
follow, you can slow it down by selecting 
the Slow Speed menu option. In this mode, 
CDRAW pauses for a second after each 
drawi ng command. 

CDRAW doesn’t turn the cursor into 
an hourglass while it draws. Instead, the 
program strategically calls the PeekMes- 
sage {) Windows function to ensure that 
the message queue is emptied on a timely 
basis. If you click on the left mouse button, 
CDRAW sets a flag that tells the drawing 
function to stop. Because the PeekMes- 
sage () technique keeps the menus “alive” 
while the program draws, you can pick 
Slow Speed or Fast Speed while the draw¬ 
ing is in progress. ■ 


MAC/Tom Thompson 


Zync Syncs Macs 

N othing creates more havoc than being out on the road, 
PowerBook in hand, and discovering that you left an es¬ 
sential file or application behind on your office Mac. You can 
head off trouble by simply checking that your PowerBook files 
match, or are “in sync” with, those on your desktop Mac. This 
seems easy enough, but it’s easy to overlook some obscure 
folder or file buried deep in a collection of folders. 

Fortunately, Ricardo Batista’s Zync comes to the rescue. 
Zync, a freeware utility, compares the files of two networked 
Macs and makes both of the file systems match. It copies miss¬ 
ing files to the machine that is lacking them and makes sure 
that the most recent copy of each file is on both computers. 
You can select an entire drive or just a single folder for the 
synchronization process. Zync requires System 7.0’s file-shar¬ 
ing feature. 


UNIX/Ben Smith 


The Bit-Map Translators 

F ew subjects more resemble the post-Tower biblical com¬ 
munity of Babel than image file formats. Different appli¬ 
cations use a wide variety of formats (e.g,, TIFF, GIF, and 
PCX), and translating between formats is a common problem. 

Several sets of public domain translation utilities have grown 
up around the idea of translating all these formats to a com¬ 
mon base format. From the base format, you can convert to 
whate ver format you need. The least of these base formats (and 
the seed from which all these utilities sprang) is PBM (Portable 
Bit Map), developed by Jef Poskanzer. Now there are also 
PGM (for gray scale), PPM (portable pix map, for full color), 
and Michael Mauldin’s FBM (Fuzzy Bit Map), This month’s 
listings include utilities by these authors for working with all four 
of these formats, with features including sizing, scaling, reton¬ 
ing, halftoning, and quantizing, as well as translating. 


Editor’s note: Software Corner highlights public domain, freeware, and shareware programs « The programs are available in 
electronic format. See “Program Listings” on page 5 for details. We solicit your contributions , We pay $50 for any program we 
use , Write to: Software Comer* BYTE , One Phoenix Mill Lane , Peterborough, NH 03458. 
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BEYOND DOS 



In Search of 
Object-Oriented 
File System 


W indows, like the Roman god 
Janus, has two faces. Program 
Manager surveys an abstract 
landscape of groups and items, 
and File Manager presides over 
a set of real tree-structured disk volumes. 
No such logical/physical duality confronts 
Mac users because Finder’s nested-fold- 
ers-and-icons view r of the contents of a 
disk maps directly to actual directories and 
flies. To reorganize your view of programs 
and documents, you have to literally haul 
them around on the disk. Deep within the 
Mac OS, the windowing and file systems 
conspire closely to make this approach fast 
and effective. 

Windows 3.0, unable to emulate the 
Mac in this regard, charted a new direc¬ 
tion. You saw programs and documents 
primarily as collections of Program Man¬ 
ager objects. In principle, this was a great 
thing. You could create pseudodocuments 
as program items configured to load data 
files. Thus, the group ‘'Weekly reports” 
might contain die item "Week of February 
12.” This would launch WRITE.EXE 
and feed it the file C:\JON\WEEKLY\ 
FEB1292.WRL 

Unhappily, the item “Week of Febru¬ 
ary 12” didn’t have all the properties a 
document should have. You could launch 
it, but you couldn't search for it. For that, 
you went to File Manager and hunted for. 
say, “FEB^.WRT ’—not “Week of Feb*.” 
Worse, you had two sets of copy/move/ 
delete semantics to contend with. Are you 
copy ing/moving/dele ting a Program Man¬ 
ager object—merely a pointer to a file? 
Or are you working with a File Manager 
object—the file itself? 

Windows 3 J’s new drag-and-drop fea¬ 
tures drove Windows’ two faces even far¬ 
ther apart. In version 3.1, you can drop a 
file onto Print Manager to print it or onto 
the icon of a running program to load it 
into that program. But only File Manager 
can act as a drag-and-drop donor. So your 
effort to hide FEB 1292. WR1 behind a Pro- 
gram Manager abstraction comes to naught 


if you want to use version 3.r s direct- 
manipulation printing feature. You have 
to reveal the object’s physical location, by 
File Manager navigation, to be able to drag 
it to the primer. 

New Windows and OS/2 Desktops 

Three new Program Manager replace¬ 
ments—Norton Desktop 2.0, WinTools, 
and NewWave 4.0—wrestle with the du¬ 
ality of the Windows desktop. There’s also 
the OS/2 2.0 Workplace Shell, IBM’s ef¬ 
fort to smooth out a similar division that 
had plagued the Presentation Manager 
desktop. All four products add something 
that the original Windows and PM desk- 

Only an object-oriented 
file system can resolve the 
File Manager/Program 
Manager duality 





tops lacked—a fully hierarchical logical 
view. 

At first blush, the nested folders, groups, 
or objects seem to make these environ¬ 
ments more Mac-like. But there’s always 
a separate file manager hanging around, 
because none of these shells can free you 
completely from the need to navigate the 
file system. Further, as the logical view 
grows more ambitious, the logical/physical 
duality worsens. 

While Norton Desktop and WinTools 
do allow r nested objects, they don’t really 
push these as the preferred method of doc¬ 
ument organization. The tip-off is that nei¬ 
ther product can search its respective object 
name space. To find a “Weekly report" 
object, you have to remember where you 
put it or bypass the logical view and use a 
file manager to track down its data Hie di¬ 
rectly. Clearly, you’re not expected to 
build a logical view that rivals the com¬ 
plexity of the physical one, which for lyp- 
ical users can involve thousands of files 
and many levels of nested directories. 

NewWave and the Workplace Shelf on 
the other hand, do want you to build elab¬ 
orate logical view r s, and they include tools 
for searching the logical namespace. Both 
enable you to pull existing material into 
their logical views (when installed onto a 
DOS partition already full of programs 
and documents) and to capture newly cre¬ 
ated material as well. 

The Workplace Shell’s migration tool 
automatically captures DOS, Windows, 
and OS/2 applications as Workplace Shell 
program-file objects? but it's up to you to 
create data-file objects by dragging data 
file icons from the Templates folder and 
specifying the applications that created 
them. NewWave goes further, automati¬ 
cally migrating both programs and docu¬ 
ments into its environment. 

Because NewWave’s list of document 
types is richer than OS/2’s and more close¬ 
ly coupled to program-launch behavior, 
things integrate much more smoothly. 
NewWave takes great pains to capture 
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your work in its object database. That's a 
given if you run NewWave-aware appli¬ 
cations like TextNote, the Notepad-like 
text editor included with the package. The 
desktop’s Create a New dialog box offers 
TextNote as an object type. 

When you create a TextNote, you get 
an appropriately typed document object 
that you can drag from folder to folder and 
that launches the TextNote editor when 
you double-click on it. Unlike Notepad, 
TextNote's Save As menu option doesn't 
invoke Windows 3.1 *s Common File dia¬ 
log box. You can rename the object using 
Save As, but NewWave won't let you gel 
at the file. 

It does have a real DOS identity—out of 
perverse curiosity, 1 found that “Memo to 
Anne re: PC EXPO" was stored as C:\HP- 
NWD ATA\HPOMFOQ2\0QOOOO6B. SRD 
—but you don't need to know that to 
search for, edit, delete, or print the docu¬ 
ment. You do, however, have to reconsti¬ 
tute a DOS identity for the file if you want 
lo, say, copy it to drive A. New Wave pro¬ 
vides the admittedly awkward Detach DOS 
File from Object function Tor this purpose. 

Alternatively, you can register non- 
NewWave-aware applications as object 
types. Because real NewWave applica¬ 
tions are scarce, this is the usual arrange¬ 
ment. If you add Notepad to the set of 
types known to the Create a New dialog 
box, things appear to work just as with a 
TextNote. 

There arc subtle differences, however. 
You can have a Notepad object refer to a 
normal DOS text file “in place," or you 
can choose to have NewWave move the 
data into its object database. If shift-click¬ 
ing on the object’s name reveals a DOS 
path name, NewWave doesn't own its stor¬ 
age; otherwise, NewWave does. The dis¬ 
tinction matters. If you dump a DOS-man- 
aged object into the Waste Basket, you'll 
just delete the object; if you trash a 
NewWave-managed object, you'll delete 
its data as well. With two file systems co¬ 
existing, conflicts are inevitable. 

Ultimately, neither NewWave nor the 
Workplace Shell can guarantee that you'll 
be able to find a given document by 
searching the logical namespace rather 
than the physical one. Users must con¬ 
stantly decide whether to commit a newly 
created document to one environment or 
the other. Even if you're a true believer in 
the value of a logical scheme, applications 
(NewWave-aware ones excepted) are con¬ 
stantly working to subvert that belief. 

They happily offer File Save dialog box¬ 
es that invite you to write straight to the file 
system without the knowledge or consent 
of the desktop environment. For today 's 
applications, the ability to name and use 


files is a sacred and inalienable right. Un¬ 
til that changes, the marriage of Program 
Manager and File Manager can never be 
truly consummated. 

Farewell to Filenames 

Imagine how an OOFS (object-oriented 
file system) would help solve this dilemma. 
Suppose the operating system doled out 
Lo applications not named chunks of disk 
space but opaque handles to storage ob¬ 
jects. These objects would be registered 
in a class hierarchy. A text editor might 
request an object of class Text, subclass 
ASCII; an image editor might ask for an 
object of class Image, subclass GIF. And 
they'd have long descriptive names com¬ 
pletely unrelated to their storage location, 

T 

he key change 
in OLE 2.0 will be 
in-situ interaction. 



which the operating system would deter¬ 
mine based on iheir handles. 

You'd search for storage objects by de¬ 
scriptive name—which wouldn't need to 
be overloaded with type information—or 
by type. Thanks to the class hierarchy, you 
could conduct general searches (e.g,, all 
images) or specific ones (e.g., all GIF im¬ 
ages). Object linking would be simplified 
enormously. Links wouldn'L break when 
users renamed storage objects, because the 
underlying handles would persist. Object 
embedding, as implemented today in OLE 
(Ohject Linking and Embedding), would 
not even be needed. Its raison d'etre—the 
anonymity of embedded objects—would 
evaporate if regular storage objects be¬ 
came handle-based. 

Ironically, OLE's embedding technolo¬ 
gy may offer the best practical migration 
path. Suppose Windows 4.0 or NT 2.0 pro¬ 
vides an OOFS API supporting the fea¬ 
tures I’ve described and an OOFS-aware 
shell. These systems won't be allowed to 
break every application in the world, so 
they'll have to support the old file-system 
APIs and the new object-oriented ones. 

During the long transitional period, how 
can applications that use the older APIs 
be kept from violating the abstract view 
imposed by the OOFS-aware shell? The 
Hewlett-Packard folks showed me an ex¬ 


perimental version of NewWave 4,0 that 
solved this problem in an intriguing way. 
They demonstrated NewWave launching 
Paintbrush in embedding mode—just as 
if you'd started the application from an 
OLE diem like Write using Insert Object. 
HP had Paintbrush thinking that NewWave 
was an OLE client while it slyly redirect¬ 
ed the bit-map data that Paintbrush pumped 
through the OLE pipe into NewWave's 
object database. 

In normal OLE. the anonymous chunk 
of data that is an embedded object resides 
within the client-created document, ac¬ 
cessible only to the client. HP’s clever 
hack exposed the name and type of that 
data to systemwide access while hiding its 
location. Unfortunately, this feature didn't 
make the final cut, so it’s now slated for 
(lie next release of NewWave. Still, hats off 
to HP for championing the object-oriented 
file system wc all know we need and for 
blazing a trail that could hike us from here 
to there. 

Meanwhile, Microsoft is busily nailing 
down ihe specification for OLE 2.0. For 
users, the key enhancement will be in-situ 
interaction. In OLE LO, when you acti¬ 
vate a Paintbrush object that’s embedded in 
or linked to a Write document, an instance 
of Paintbrush launches in a separate win¬ 
dow. Once these applications comply with 
OLE 2.0, Paintbrush will simply uike over 
Write's window, so Write “becomes" 
Paintbrush while the embedded/linked ob¬ 
ject is active. 

Under the covers, Lhe client (e.g.. Write) 
and the server (e.g.. Paintbrush) will ex¬ 
ploit a vastly improved method of com¬ 
munication. OLE LO requires the client 
to pump all of an embedded object's data 
through a DDE pipe to the server, which 
does its editing and then pumps everything 
back. OLE 2.0 introduces a new object 
storage system, the "Docfile," which gives 
servers direct read/write access to objects 
embedded in client-owned documents, 
(Optionally that access may be transac¬ 
tional, so a user could choose to commit or 
roll back edits performed during in-situ 
interaction.) 

A Docfile, contained within an ordinary 
DOS file, can itself contain a mixture of 
embedded or linked objects and subsidiary 
Doe files. When you link Lo an object in a 
Docfile, you’re no longer using a DOS 
filename, but rather an OLE 2.0 "Mon¬ 
iker"—that is, an opaque object handle, 
Here's another evolutionary path that will, 
hopefully, lead someday to a full-blown 
OOFS, m 


Jon Udell is a BYTE senior technical edi¬ 
tor at large , You can reach him on BIX as 
ft judell" 
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Weather by PC 

I am looking for a system to receive and 
store weather maps on my computer. I 
have a shortwave radio and an IBM AT. 

Where can I find a radio-to-PC interface? 

Pascal Gil lea 
Frascati. Italy 

Going to a commercial service is proba¬ 
bly your best solution. Global weather 
maps and reports are currently available 
to members of CompuServe (5000 Arlington Centre Bird, 
Columbus. OH 43220, (800) 848 8990 or (6/4) 457- 
8600) who use the optional CIM (CompuServe Informa¬ 
tion Manager) software. You need CIM 1.3 or higher for 
DOS machines and version 1.5 for the Mac. 

CIM lets you access current conditions and a 72-hour 
forecast for the U. S., Canada, and 85 additional cities 
worldwide, with hourly updates. You can also receive cur¬ 
rent conditions, a 24-hour forecast, and satellite maps for 
the U. K./I re land, continental Europe, the Pacific Rim, 
and Australia/New Zealand in 16-color or black-and- 
white graphical representations. 

For Mac users in the U.S .. Mainstream Data (420 
Chi pet a Way, Suite 200 , Salt Lake City , UT 84108, (801) 
584-2800; fax (801) 584-2831) has released Mainstream 
Newscast, a broadcast information service that delivers 
news to users in the U, S. and Canada via FM radio or 
satellite. 

Mainstream does not yet have a weather service, but 
you can monitor business and general news from such 
sources as Associated Press, Reuters, Knight-Ridder, 
Market News Service, News net, PR Newswire T Business 
Wire, Sports Network, and others. Along with software, 
you need an FM antenna or satellite dish, coaxial cable, 
and the Mainstream Intelligent Data receiver, which re¬ 
ceives the FM or satellite signal and formats it for use by 
the computer. 

Prices for news delivery to a stand-alone Mac start at 
about $50 per month. The software and hardware prices 
range from $495for FM service (in 12 U.S, cities only) to 
$990for a small-dish satellite connection (US. and south¬ 
ern Canada only). 

Em not aware of any such services in Europe. Perhaps 
some of our readers can offer suggestions .—Stan Wszola 


Column Conundrum 

I am looking for an editor that I can use to draw up a 
seven-column chart. I want something that will let me 
edit font size, line spacing, and page breaks easily. Do you 
know of anything that would meet my needs? 

Sara Little 
Amherst, NH 

The BYTE Lab has had to assemble many tables for com¬ 
parative reviews. Many of the newer high-end word pro¬ 
cessing programs will work. Microsoft Word for Windows 
2.0 has built-in table creation and editing functions, and it 
supports a table with up to 31 columns and an almost un¬ 
limited number of rows. Word can convert ASCII text to a 
table, where table cells can be sized, copied, and moved. 


You can insert the table directly into an 
article's text and retain the correct for¬ 
matting. 

Alternately, you can use a spread¬ 
sheet program like Borland's Quattro 
Pro or Microsoft Excel . They can V ma¬ 
nipulate text as well as a word proces¬ 
sor does, but you get the advantage of 
built-in calculation fine t ions. Many 
spreadsheet programs let you rotate celt 
locations to change the table's format. 

If you want the best of both worlds 
and have two applications that support OLE (Object Link¬ 
ing and Embedding), you can embed a table created in a 
spreadsheet program directly into your word processing 
file. Excel and Word offer this feature. Without OLE, you 
would have to con vert the spreadsheet file into a text file 
before importing it into your word processor. In the pro¬ 
cess, you'd lose all your formatting .—-Stan Wszola 


Which Unix? 

I plan to buy a 33-MHz 486 and run DOS and Unix on it. 

1 will use this machine as a single-user multitasking 
system, typically for xterm. Which Unix should I use? 
Are the X Window System versions from The Santa Cruz 
Operation and Interactive fully eompalible with the MIT 
version? How should I configure the system? 

Claudio Fornaro 
Turin, Italy 

The BYTE Lab has tested the most recent releases of SCO 
and Interactive Unix. Both are good. When Interactive 
comes out as Solaris, it should be even better. SCO is 
more popular and is well known in the VAR world, but it 
is not a typical Unix environment. It will be a long time 
before it becomes System V release 4.0—if ever. SCO 
Unix is available from The Santa Cruz Operation (400 
Encinal St.. P.O. Box 1900, Santa Cruz, CA 95061, (800) 
726-8649 or (408) 425-7222; fax (408) 425-4222). For 
Interactive Unix, contact SunSoft (2550 Garcia Ave., 
Mountain View, CA 94043. (415) 960-3200; fax (415) 
960-9131). 

BSD I Unix from Berkeley Software Design (3110 
Fairview, Suite 580, Falls Church, VA 22042, (703) 876- 
5040; fax (703) 876-5059} includes full source code. 
Judging by the beta copy we received recently, BSDI Unix 
looks like the best choice for anyone who plans to do any 
serious system hacking. 

You can install these operating systems on 30-MB 
drives, but you won't have enough room for the compiler, 
libraries, and other niceties (e.g., the wan pages, network¬ 
ing, and X). 1 run SCO Unix with the developer’s tools 
and X on a system with a 150-MB hard drive and 8 MB of 
RAM. Interactive Unix is about the same . SCO Open 
Desktop will hog all 150 MB if you install everything, in¬ 
cluding the database server. 

The MIT sources are raw source code. Thus T they re¬ 
quire considerable work to install on any system. The 
most recent versions ofX sen ers for Intel-based Unix 
support only through version / / release 4. 

If you don 7 plan to run X, a 9-inch monitor is fine. I 
find that Super VGA and a noninterlaced 17-inch display 
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are preferable for X, If you aren 7 working with graphics, 
however , you van get by with much less. My SCO system, 
which l use primarily for writing hooks, has a VGA card 
with a noninterlaced 13 inch screen , 

Get a system that has maintained a reputation for de¬ 
pendability for at least a few years. Don V get the mother¬ 
board with the newest technology; there may not be 
drivers or utilities for installing Unix or Unix drivers for 
its devices . The same goes for device controller boards. 

As for memory, 8 MB is tight , hut sufficient. You will 
need to do some system tuning to he sure that the process 
tables don 7 overflow. At less than US$100 per megabyte 
of RAM f it is worth going to 16 MB. Be sure to install the 
memory before you configure your disk, or at least set 
aside a swap space for the amount of memory that you in¬ 
tend to install. Reconfiguring your disk for a bigger swap 
space after the fact is a lot of work on Intel-based systems, 
because you have to repartition it ,—Ben Smith 


Pixels, Pixels Everywhere 

I found “'Monitors: Beyond VGA" (May BYTE) helpful, 
but 1 am puzzled about the relationship between resolu¬ 
tion and screen size. On page 210 you say, “Screen char¬ 
acters shrink each time you boost screen resolution.” Does 
this mean that increasing screen resolution merely crams 
more of the "page” on the screen? How can I increase the 
resolution of the characters and images on the page? 

Donald V. Etz 
Kettering, OH 

For a given monitor of any size, character (and picture) 
size decreases as screen resolution increases. The reason 
is simple: A character defined as 9 pixels wide by 12 pix¬ 
els high will always display as a 9- by 12-pixel matrix* in¬ 
creasing resolution simply packs the pixels together more 
closely That’s why buying a 13-inch monitor for use as a 
1024- by 768-pixel display doesn 7 make a lot of sense; 
the text and images will be too small to read easily. If you 
want to upgrade to a higher resolution t you need a bigger 
monitor to keep the image readable .—Raymond GA Cote 

WhaPs in a Name? 

T he March BYTE has a Microbytes item about the 
standard programming interface for electronic image 
processing, CLASP (Connecting Link for Applications 
and Source Peripherals)* Because I am currently conduct¬ 
ing a study about image acquisition and restitution* I am 
very interested in CLASP. However, I cannot find any in¬ 
formation about it. Can you help me? 

Michel Bories 
Vaibonne. France 

Currently, there is no standard format for exchanging 
data between computers and peripherals that create or 
capture graphics images. Such a standard would make it 
far easier for programmers to write applications that 
would accept this graphical data rather than dealing with 
an alphabet soup of graphics image file formats (e.g., 
GIFF , TIFF, PCX, PICT, and BMP) on a variety of plat¬ 
forms. 

CLASP's name has changed to TWAIN (Toolkit With¬ 


out An Important Name). It provides a consistent, easy in¬ 
tegration of image data between input devices and soft¬ 
ware applications. The specification has several goals ♦ It 
must work with System 7.0 and Windows, but it should 
also be able to extend to Unix, OS/2, and other environ¬ 
ments. It should support multiple devices, including hand¬ 
held scanners T flatbed scanners, slide scanners, image- 
capture boards or frame grabbers, dig i mi cameras, and 
image databases. 

It should provide a well-defined interface that lets 
hardware and software developers provide drivers for 
their devices or include support through their applica¬ 
tions. It should be extensible, and revisions should be 
backward-compatible with code written to earlier ver¬ 
sions of the specification. 

The interface and its documentation should be clear, 
well structured, well written, and intuitively designed. It 
should provide a single solution for the industry that will 
last for several years, or until such time as a facility like 
this might he supported at the operating-system level, This 
general data-interchange mechanism must be able to 
transmit data in existing standard formats and native file 
formats (e.g,, TIFF, PICT, and DIB), 

Several companies have got together to define TWAIN. 
The principal companies are Aldus, Caere. Eastman Ko¬ 
dak, Hewlett-Packard, and Logitech. Adobe, Howiek, and 
Software Architects are among the more than 160 other 
contributors. You can order the TWAIN programmer's 
toolkit and disk by calling the TWAIN distribution center 
at (800) 722-0379, You can send a fax to (303) 352-6152. 
Ask for document 9154. The cost is US$30, —Stan Wszola 


VGA Interrupts 

M y Super VGA card (which uses a Tseng ET4000 
chip set) has a juniper that lets me enable and dis¬ 
able 1RQ2 (interrupt request), I have COM3 configured 
with 1RQ2 and have the interrupt on the Super VGA card 
disabled. What exactly do I gain or lose by enabling or 
disabling IRQ2 on the Super VGA card, and would it be 
worth my time to reconfigure my COM port and enable 
the interrupt on my video card? 

Gary Foster 
Wichita, KS 

You are quite safe in leaving the interrupt disabled. The 
IRQ war originally introduced by IBM on the EGA video 
card. It triggers during every vertical retrace, thus letting 
you perform smooth animation by changing the screen 
contents white the data is not being drawn to the screen. 
Unfortunately, early IBM EGA adapters did not properly 
implement this interrupt. Because of that, there is little, if 
any, software that requires its presence. 

—Raymond GA Cote ■ 

The BYTE Lab welcomes your quest ions. Address correspondence 
to Ask BYTE, BYTE, One Phoenix Mill Lane. Peterborough, NH 
03458. You cart also send BIX mad c/o "editors, '* 

We read ever} 1 letter, but due to the volume of mail received, we 
cannot guarantee a response. We edit alt letters for clarity and 
brevity. Letters appear in BYTE about four months after we 
receive them. 
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Struggling With Microsoft or Borland C? ^ 
Shape Up With Our Easy3 Step Solution £ 


START WITH THE WAITE 
GROUP’S NEW WORKOUT Q. 

This balanced training program 
covers all topics and concepts 
of C programming, from simple 
to complex. Throughout more 
than 800 pages of illuminating 
text, hundreds of hands-on 
exercises illustrate everything 
from arrays to unions and bit fields. 

Workout C includes special 
versions of our Power C compiler 
and split-screen text editor, so you 
can compile and execute the 
example programs at the press 
of a key. There is no substitute for 
practice, and you get plenty of it 
with useful and interesting pro- 


AFTER PUMPING UP WITH WORKOUT C, 
YOU’LL BE READY TO DO SOME HEAVY 
DUTY PROGRAMMING WITH POWER 0. 

This ANSI standard C compiler is 
now used by over 100,000 program¬ 
mers worldwide. PC magazine calls 
it “a heavy-weight contender at a 
bantom-weight price,” and Power C 
is a three time winner of Computer 
Shopper" 1 s Best Buy award. 

Even though it’s powerful. 
Power C is very easy to use. That’s 
why The Waite Group chose it over 
all other compilers for Workout C. 
And unlike some compilers that hog 
30 or 40 megabytes of disk space. 
Power C requires only l megabyte. 
FEATURES INCLUDE: 


AS YOU DEVELOP YOUR OWN C 
APPLICATIONS, POWER CTRACE PLAYS 
A CRUCIAL ROLE IN THE PROCESS. 

This state-of-the-art debugger helps 
find your programming errors fast. 
Describing Power Ctrace in a word. 
Computer Shopper simply calls 
it “magnificent.” 

No other debugger shows 
you the internal working of your 
program the way Power Ctrace 
does. Watch your C source code 
executing not just line by line, 
but statement by statement. While 
viewing source code in one window, 
simultaneously view variable values 
and program output in other windows. 
Break and watch points stop exe- 


grams such as a calculator, card 
playing game, file dumping utility, 
and animated graphics. 

By the time you finish 

Workout C, you’ll have a very solid 
foundation on which to build a 
successful C programming career. 

^ Over 450 Library Functions 
iif Small, Medium, & Large Models 

1^ Mixed model with near/far/huge 
Supports 8088/286/386/486 
Supports 8087/287/387 
lif CGA, EGA,VGA, Hercules Graphics 
$ 650 page manual 

cution at suspected trouble spots. 

Like Power C, Power Ctrace 
is very simple to use. Combined 
with Workout C, this trio of pro¬ 
ducts will end your struggles and 
put you in great C programming 
shape. 

Order Now and Save $30 Off List Price 

60 DAY 
MONEY-BACK 

H r.llADAMTEE 

nr 

| J Please Send FREE Brochures 

Disk Size:□5.25" □3.5" 

L (Requires DOS 2.0 or higher) 

- 

U Workout Pack. .S. $49.95 W To Order Please Call: 

Includes: 1-800-333-0330 


| Name __ 

I Company 
| Street 

I City_ 

I State 


Zip 


I Country, 

| Telephone 

i_ 


ef Power Ctrace 

Shipping & Handling ... 

($5 USA, $10 Canada, &4Q Foretgn) 

Sales Tax (Texas Only) $4.53 

Total Amount of Order.. 

Paying By: Q Check or Money Order 
□ Visa □ MC □ Amex □ Discover 

Card#__ , __ 

Exp. Date_ 


For Technical Questions: 
Tel: 1-214-783-6001 
Fax: 1-214-783-1404 


Mix Software 
1132 Commerce Dr. 
Richardson, TX 
75081 


B 


l _l 
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WHEN 
YOU NEED 
SOLUTIONS, 
NOT JUST 
ANOTHER 
BOARD! 


Let a Quatech Sales Engineer 
show you the value of quality, 
service and support. 


Quatech produces a full line ot serial and parallel adapters for PS/2, 
PC-XT, AT and compatible systems available in RS-232, RS-422, 
RS-485 and Current Loop. Selectable addresses and interrupt 
capabilities are featured in our multi-port/user, SDLC, HDLC, and 
X.25 adapters. Software and 16550 UARTS are available. 


DATA ACQUISITION 


Quatech has developed a full line of data acquisition products for the 
IBM AT and compatibles. These high performance, low cost boards 
provide analog-to-digital, digital-to-analog, and digital input/output 
functions. A/D and D/A converters are equipped with 8,12, or 16 bit 
resolution, and sampling rates up to 1 MHz. 










n QUATECH 



Made 

in 

U.S.A. 


Corporate office: (216) 434-3154. FAX (216) 434-1409, 662 Wolf Ledges 
Pkwv, Akron, OH 44311 U.S.A, International: Australla/lnterworld Elec¬ 
tronics 03-563-7066, Canada (Western)/lnterworld VCR 604-984-4171, 

England/Diamond Point International 634-722-390, Finland/Lab Hitech 
OY 358-0-804-2522. France/Elexo 33-1-69302880. Germany/Jupiter Electronic Systems 06181/75041, Israel/ 
RCM Ltd 972-03-5447885. Italy/N.C.S, Computer Italia 0331 / 770-016, Netherlands/ACAL Auriema 040-816565 
Korea/Sam Boo Enterprise Co, 02-678-7457. IBM PC-XT, AT and PS/2 are registered trademarks of IBM Corp. 
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BUYER S GUIDE 


Mail Order 

The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at 
extremely 
competitive prices. 

314 


Hardware/Software Showcase 

This categorized four-color 
display section makes it 
easy to find Hardware and 
Software products from a wide 
variety of manufacturers 
and suppliers. 

354 


Buyer's Mart 

From Accessories 
to Laptops to Word 
Processors, you can easily 
find the dealers you are 
looking for in this directory 
of products and services. 

364 


BUYER'S MART 





Our Three-Way 
Guarantee Just 


I he Lodestar Thiee-Wery 
Personal 

Guarantee has always 
been one of the industry’s 
most comprehensive. But 
now it just got better. 
Introducing The Lodestar 
Five-Way Personal Guaran¬ 
tee. Now, every Lodestar 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode off 
you mind. 



1 


MONEY BACK GUARANTEE. 

If you change your rnind-fbr any 
reason-ziniplY return your Lodestar 
system to us in original condfflan 
within 30 days of your receipt 
andwell refund your money 

O FREE LIFETIME '■ 

^ . TECHNICAL SUPPORT. 

For as long as you own your sy&tepX. 
well give you FAST. FREE unlimited 
fedhn/oai ddvtee and-gjru/cfanoe^rojEli 
our expert staff. This includes any 
support-needed to upgrade or modify 
your.sysfem 


7 


FREE LIFETIME 
LABOR SUPPORT. 

Although you will probably never 
need it for as long as you own your 
system, if wni be protected by our 
100% Jabor warranty 

EREE2YEAR 
PARTS WARRANTY. 

For a fun two years otter purchc^e, 

; your L6deSi5dr computer wmbecoy- 
ered by pm 100% parts warranty r 
wifhfas t turnaround onany replace¬ 
ments/ ' • '• 

FREE 1-YEAR 
. ON-SITE SERVICE* • 

For a full, ope year after purchase, 
you'll have the added security ot our 
.cog$fto<x>ast- fV££ on-site service. 


Moduless Upgradeables 


Carry A Greater 
Lode In The Future 




/§ 




Fcisv and inexpensive upgrades are 
C built right into your LodeStai Starflex 
computer. Unlike conventional modular 
upgradeable systems from other Com¬ 
panies. you can upgrade your Lodestar 
Starflex system at a fraction of the cost¬ 
all the way from 386DX to 486SX or 
486DX, at any clock speed. 

Thanks to our unique non-proprietary 
Moduless Upgrade design. Lodestar 
Starflex systems can be upgraded by 
simply plugging in the new chip and 
oscillator that comes in their inexpensive 
upgrade kit. Another bright idea from 
LodeStar-Ifs just that simple! 

ffjvery LodeStai computer is fully loaded 
C with value. This includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee. You will 
see this quality all the way from our 
StarView SVGA Non-Interlaced Monitors 
with flicker-free image r to our own StarKey 
extended keyboards, And we pack in 
even extra value by pre-loading MS DOS 
5,0 & Windows 3,0. as well as a Hi-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache, RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others - and youVegot Lodestar. 












486-LB CADstation 
486-DX/33 $2799 

□ 2 32-bit Local Bus expansion slots 
for more 32-bit power expandability 

□ 256K ultrafasi write-back cache SRAM 

□ Built-in 487 math coprocessor & 8k 
cache in Lhe CPU 

□ SMB RAM expandable to 32MB 

D 213MB 13ms IDE drive w/64X cache 

O High throughput Super IDE Caching 
Controller, Reduces average disk 
seek time to 0.2ms 

O Teac 1.2MB 5-25 ' G 1.44MB 3.5* drives 

□ 32-bit Local Bus S3 Graphics Engine 
w/IMB VRAM. Up to 1280x1024 
resolution £r 32,768 colors 

□ Award winning Mag IS" flat screen 
non-interlaced SVGA color monitor. 
Up to 1280x1024 resolution w/digital 
controls 

□ 2 serial, 1 parallel ■& l game port 

□ MS DOS 5,0 & MS Windows 3,1 

D Enhanced 101-key keyboard 

□ High resolution serial mouse 

□ Desktop or mid-vertical case 


msw " WcQTan *Y - 

# One of the most Eonspicu- 
jti ous things that differentiate 
Lodestar from J&compdtiidrs 
y is extensive warranty sup- 
■ port/' 

- Craftsmanship - 

Layou t is exceilen t Won¬ 
derfully undamped sight 
that greets you -when you 
open the case with Lodestar's 
tower\ tfou donthaveto fight 
a mass of tangled cables and 
jagged edge s/ 


- Technical Support - 

"As a further test of technical 
support t I deliberately de¬ 
stroyed . I then gave the 

system and a'phone to-an- 
inexperienced friend. A 
LodeStar technician compe¬ 
tently took her through the 
process. . ,r 

- Prompt Response * 

,r When I called with a ques¬ 
tion . r I Was immediately 

connected to a knowledge¬ 
able technician:" 


tractive jbuy. 


- PC Sources 1992 
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386-DX/4Q $1589 486-DX2/50 $2269 

486-DX/33 $1869 486-DX/50 $2389 

486-DX2/50 $2039 
486-DX/50 $2159 


486-DX2/50 $2969 


486-DX/50 $3089 
486 EISA Network Server 


486-DX/33 $2899 

□ 256K ultralaat write-back cache 
SRAM. Provides better Hit-rate 

□ Built-in 487 math coprocessor & 8K 
cache in CPU 

D 8MB fast RAM, 60ns 

,J 340MB 15ms IDE hard drive w/cache 

□ High throughput Super IDE Caching 
Controller. Reduces average disk 
seek time to 0.2ms 

□ Teac 1,2MB 5.25 * & 1.44MB 3.5 * drives 

D 16-bit 1024x768 SVGA card w/IMB RAM 

□ 14* StarView 1024 non-interlaced 
0.28mm dot pitch SVGA monitor 
VESA 72 Hz flicker-free display 

□ 2 aerial, 1 parallel St 1 game port 

□ MS DOS 5.0 a MS Window 3.1 

L . Enhanced 101-key keyboard 

□ High resolution serial mouse 

□ Desktop or mid-tower case 

486-DX2/50 $3069 
48B-DX/5D $3189 


486-DX/33 $1889 

□ 2 32-bii Local Bus expansion slots 
for more 32*bit power expandability 

□ 64K ultrafasi write-back cache SRAM 

□ Built-in 487 math coprocessor & 8k 
cache in the CPU 

□ 4MB RAM expandable to 32MB 

□ 130MB 15ms IDE hard drive w/64K 
cache 

□ 1:1 interleave 2H/2F IDE controller 

□ Teac 1.2MB 5.25 * & 1,44MB 3.5 * drives 

□ 32-bit Local Bus SVGA card w/IMB 
RAM. Six times iaster than ISA 
SVGA, 1230x1024 resolution & 

32,768 colors 

□ 14* StarView 1024 non-interlaced 
0,28mm; dot pitch SVGA monitor, 
VESA 72Hz flicker-free display 

□ 2 serial r 1 parallel Sc 1 game port 

□ MS DOS 5.0 & MS Windows 3.1 

□ Enhanced 101-key keyboard 

D High resolution serial mouse 

□ Desktop or mid-vertical case 

486-DX2/50 $2059 
486-DX/50 $2179 

Star Flex 3/486C 
386-DX/25 $1529 

□ CPU Upgradable to 386DX, 486SX, 
486DX, 486DX2. Up to 66MHz 

□ 64K ultrafast write-back cache 
SRAM expandable to 256K 

□ 4mb RAM expandable to 32MB 

□ 130MB 15ms IDE hard drive w/64K 
cache 

□ 1.2MB 5-25* a 1.44MB 3,5* drives 

LJ 1MB SVGA non-interlaced 0.23mm 

card 

L 14 "StarView 1024 non-interlaced 
0.28mm dot pitch SVGA monitor, 
VESA 72Hz flicker-free display 

□ 2 serial, 1 parallel & 1 game port 

D MS DOS 5.0 a MS Windows 3.1 

□ Enhanced 101-key keyboard 

□ High resolution serial mouse 

□ Desktop or mini-vertical case 

386-DX/33 $1559 


486-DX/50 $2429 
486 EISA Datamaster 


486-DX/33 $2099 

□ 256K ultrafasi write-back cache 
SRAM- Provides better Hit-rate 

□ Bmll-in 487 math coprocessor & 8X1 
cache in CPU 

□ 4MB fast RAM 60ns 

□ 130MB 15ms IDE hard-drive w/64K 
cache 

□ Teac 1,2MB 5.25* & 1.44MB 3-5* 
drives 

□ 16-bil 1024x768 SVGA card w/IMB 
RAM 

□ 14* StarView 1024 non-interlaced 
0.28mm dot pitch SVGA monitor. 
VESA 72 Hz flicker-free display 

□ 2 serial, 1 parallel & 1 game port 

□ MS DOS 5,0 & MS Windows 3.1 

□ Enhanced 101-key keyboard 

G High resolution serial mouse 

G Desktop or mini-vertical case 


18539 East Gale Ave. 
City at Industry, 
California. 91748 
Tel; 1.818.810 3818 
Tech Support ; 
1.800,875.7569 
Fax; 1.818.810.5928 

GOVERNMENT SCHOOLS AMD.CORPOEtA.TE 
FUIKZHASE GRPE(» WiXCOfcffi. All pngesOnd 
spcKnlic-ntioriS subject to.chrcvge without no¬ 
tice, S-Vea? Par+s Vferranty apples to Lodestar 
products only' Mopey'Back guarantee does 
not in chide sapping 8 handing , rand till 
returns must bo shipped pro-paid ft m iesa]- 
atte dandriiori Pieose ccdi to confirm ali war¬ 
ranty details Phcv^iaphy isior illustration 
only tfp^rcnaige on VBA. MastetCard. flt 
DtscdveV 2% cx^lVdtimuiit pfi ail Pre-PcSd 
systems Purdxse’ orders tee accepted an 
approved credit Gaijjofnid adu 8 t, 

•4% satostax AILproduct names,. trademarks 
aridtegistuied tradernariis a^Uieprqpferty.af 
their respective companies Fei mere written 
n Joi maiic-i ] pjoaee acrll lew our FCitE prdduci 
catalog. . 


486LB WINstation 


486-DX/33 $2139 

□ 2 32-bil Local Bus expansion slots 
for mere 32-bit power expandability 

□ 64K ultrafast write -back cache SRAM 

□ Built-in 487 math coprocessor a 8k 
cache in the CPU 

□ 4MB RAM expandable to 32MB 

□ 130MB 15ms IDE drive w/64K cache 

□ High throughput Super IDE Caching 
ControUer. Reduces average disk 
seek time to 0,2ms 

□ Teac L2MB 5.25' & 1,44MB X5' 
drives 

□ 32-bit Local Bus S3 Graphics Engine 
w/IMB VRAM. Up to 1280x1024 
resolution & 32,768 colors 

□ 14* StarView 1024 non-interlaced 
0.28mm doi pitch SVGA monitor. 
VESA 72Hz flicker-free dsisplay 

□ 2 serial, 1 parallel & 1 game port 

□ MS DOS 5.0 & MS Windows 3.1 

□ Enhanced 101-key keyboard 

□ High resolution serial mouse 

□ Desktop or mid-vertical case 

486-DX2/50 $2309 


'Please call for 386DX and 386SX Systems Pricing J 
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SAVE 50% TO 70% 


SATISFACTION 

GUARANTEED 



386SX 30 Meg 
NOTEBOOK 


800 - 635-0300 

949 . 


Famous Manufacturer 

• 386SX 20 

• 1 MB RAM Expandable to 2 or 5 MB 

• 60 MB High Speed Hard Drive 

• 1.44 3^1 /r Floppy Drive 

• VGA Screen High Resolution Backlit 
640 x 480 Grey Scales 


• Removeable NiCad Battery, 2.5 hour 

• 110/230 AC Adapter/Charger 

• 86 Key Keyboard, 

True 101 Key Emulation 

• Serial, Parallel & External VGA Port 
■ 10'' x 12" x 2’' 


60 Meg 1199. 

OPTIONS: 

• Carry Case 39. 

• 1 MB Memory CALL 

* 2400 Baud Internal Modem 79. 

* 4 Meg CALL 







486 SUPER VGA 105 MEG SYSTEM 


,2B DP 


Portable Hard Drive 


i 6" x 1-3/S" x 6-1/2" 

* 2 lbs. 

► 20 Meg 

* Includes AC Charger & Senary 

* Connects to any printer port 

> Great for laptops & notebooks 


Other sizes 
also available. 
CALL 


Since 1983 


9 Years 


386 & SX are trademarks of Intel Corporation 


TrueData 

PRODUCTS, INC. 

775 Quaker Highway, Rte. 146A, P.Q, Box 347, Uxbridge, MA 01569 


to order: 
1 - 800 - 635-0300 

In MA 508-278-6555 

All packages shipped UPS and A.PO.'i, C.O.D.'i add 
£4,00 ALL RETURNS muse have RMA4 (<*)[ 
SQB-27B-6555). Vqu may Da subject to a restocking toe 
Shippmg/hendlltog changes nan-refundable i yeer war¬ 
ranty unless Ditto wise noted. PriceH/tornig/condiiigns 
subject tD Change without notice Corporate P.O.'S 
welcomed. International orders also accepted. 

MC, VISA, Amax, Discover 
All prices are cash discounted prices. 


Options: Case, Extra Memory 
Modems... 


Starting at 


799. 


« t Meg BAM 

• 1 2 or 1 44 Meg Floppy 

* 105 Meg Drive 19 MS 

• 16 Bit VGA Card with 1 Meg 

* 14 1024 x 768 Color VGA Monitor 


NEC 386SX Color Laptop 


e 16 MHz 803065X 

* 2 MB Memory 

a 42 MB Hard Drive 

• 3-1/2 1 44 Floppy 


* Display 64 Color Pale he 
► 640 x 400 EGA/CGA and 
VGA Mode Support 


1599. 


EVEN LESS 


* 12BK 

Palm Top * 58 Keys 

* 8 Lines, 40 Charade rs Screen 
Word Processor - Compatible with Microsoft 

Word. 


NEC Panasonic Tl 
Sanyo Toshiba Bon dwell 
Morel 


Famous Manufacturers 
LAPTOPS/NOTEBOOKS!! 


286/386SX/386SL 
CGA/EGA/VGA 
20/40/60/80 Meg Hard Drives 


Agenda - Master Scheduler organizing with 
monthly, weekly 6 daily calendars 
Data Base - Holds names, addresses, phone 
numbers Can call through acoustic coupler 
Calculator - Contains trig tunc lions square and 
square roots. 

World - Supplies current times & phone num¬ 
bers for 400 cities worldwide. 


299. 


• 486SX 25 MHz Processor 


• 16 MHz 386SX 

• 1 Meg RAM 

• VGA Backlit Screen 

• 100 Meg Hard Disk 

• 3-1/2" 1.44 Meg Floppy 

• Serial 6 Parallel Ports 

• 110/220 Volt Charger 

• External VGA Pori 

• Battery 
■ 15 lbs, 

• 12 9" W x 3,4" H x 14.0" L 


OPTIONS: 

• Carry Case S9. 

• 2400 Baud Modem 99. 

■ 1 Meg Memory 99. 

• 4 Meg Memory CALL 

■ Expansion Station CALL 


NEC 
386SX 
100 Meg 

999 


Factory 

Renewed 

Factory 

Warranty 


Famous Manufacturer 
386SX/16 Laptop 

. 18 MHj 386SX 

• 1 Meg RAM 

• VGA Backlit Screen 

• 40 Meg Hard Disk 

• 3-1/2" 1 44 Mag Floppy 

• Serial 8 Parallel Ports 

• 110/220 Volt Charger 
■ External VGA Port 

• Battery 

- ii. a ibs. 

• 13.4" W X 3 4 H x 10.4’* L 


949. 


EVEN LESS 


■ 1 Parallel ■+ 2 Sena! Ports, i Game 

* 101 Key Keyboard 

* Battery Backed Clock 

* Mglh Co-processor Socket 

* MS DOS t GW Basic 


* 3 Button Mouse 


1199. 


59, 

99 

119. 

CALL 


OPTIONS: 

* Carry Case 

* 2400 Baud Modem 

* 1 Meg Memory 

* 4 Meg Memory 
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Motherboards 



386SX-25 MHz *169 

25MHz processor speed 
Headland HT18 8Q386SX chip set 
IBM 1M AT-bus compatible 
AMI BIOS (64 Kb) 

AMD CPU 

Up to 16 Meg on-board RAM memoiy 


Buy any RMR motherboard with SIMM memory and we'll install the 
memory FREE. And we won't stop there... Ralin will also run a full diag¬ 
nostic and burn-in your memory onto the motherboard at no charge. 
It's service like tills that sets Kalin apart from our competition and 
makes our 1st time customer a customer for life. 


Model No Memory 

2 Mb 

4Mb 

8Mb 

16 Mb 

32 Mb 

386 SX-25 

*149 

*239 

*329 

*509 

*809 

NA 

386 SX-33 

*199 

*289 

*379 

*559 

*859 

NA 

* 386 DX-33 

*275 

NA 

*455 

*635 

*935 

*1595 

*386 DX-40 

*285 

NA 

*465 

*645 

*945 

*1605 

*486 DX-33 

*599 

NA 

*779 

*959 

*1259 

*1919 

**486 DX-33 Upgr ad tilth* 

*675 

NA 

*855 

*1035 

*1335 

*1995 

**486 DX-33 Local Bus Slat 

*685 

NA 

*865 

*1045 

*1345 

*2005 

**486 DX-50 Upgradable 

*995 

NA 

*1191 

*1387 

*1695 

*2395 

Cache Memory Standard 

Cache Memory 





Future Upgradabtlity : 486 DX-33 to -* DX-2/66 MHz 
486 DX-50 to -> DX-2/100 MHz. 

Buy Smart...Buy RMB Upgradable Motherboards 


Upgrade! 


Case Upgrades 


If your computer case doesn't have room for more floppies or tape back-up 
consider upgrading to a new Ralin case. Our cases offer the flexibility you 
require at a price that can't be beat. 



Desktop Case *87 K) Mini Tower *75°° Full Tower *149' 


5-bay Desktop Case 
200 watt Power Supply 
(3 h 5,25 inch bays 
(2 )- 3.5 Inch bays 
16.3 inch, 16 inch & 7 inch 


4-bay Mini lower Case 
200 watt Power Supply 
(2) - 5.25 inch bays 
(2) - 3.5 inch bays 
7 inch, 16 inch & 13.6 inch 


8-bay Full l ower Case 
230 watt Power Supply 
(4) - Internal 5.25 Inch bays 
(4) - External 5.25 inch bays 
Digital Display 


w 

V why go broke 
replacing your PCs? 

Talk to the upgrade 
specialists at Ralin and 
see how modifying your 
existing equipment could 
save you hundreds or 
even thousands of dollars* 
Our highly trained 
representatives sell 
thousands of motherboards 
and upgrade components 
every month. And our 
volume purchasing helps 
us, help you...Stay out of 
the red, 

Ralin offers a complete line 
of brand name products to 
complete your upgrade. 

Use this check list of key 
upgrade components when 
planning your next PC 
modification. 

□ Motherboard 

□ Memory 

□ Case w/Power Supply 

□ IDE MIC) card 

□ Floppy Drive(s) 

□ Hard Drive (IDE) 

□ Keyboard 

□ DOS 5*0 

□ Tape Backup 

□ Mouse 

30-Day Guarantee 

At Ralin, if your not 
satisfied, we're not 
satisfied. We offer a full 
30-day guarantee on all 
merchandise* Items can 
be returned up to 30 days 
following the material 
invoice date* Some 
restrictions apply call 
a customer service 
representative for details* 
1-800-752-9512, 


Call 1 - 800 - 752-9512 today and talk to the 


Ralin Policies 

* Price* and availability subfect to change, • Not responsible for compatibility problems and typos. 

* Purchase orders are accepted, subject lo approval. * 30 day guarantee dues not apply to software. Defective software 

* We do not charge your card uni (L order I* processed. exchanged only. 

* Incomplete returns are subject to a service charge. * APO and H?O r s please call for shipping charges or for credit card orders 

* All returns other than exchanged Items incur a 10% re-stocking fee. leave blank when mailing order and applicable charges will be added. 


To Insure your shipment arrives when you need it. Ralin uss 
only the most reputable modes of transportation available: 
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MPC Upgrades 


Creative Labs MPC 
Upgrade Kit *585°° 



Creative Labs has combined a Panasonic MPC 
internal CD-ROM (works off the Sound Blaster SCSI 
port) and their own Sound Blaster lYo MPC sound 
card, with a bundle of the most popular CD software 
to offer an unbeatable upgrade value. 

Kit includes: 


Sound Blaster 
Pro Package *195°° 


Panasonic MPC 
CD-ROM drive 
Sound Blaster Pro 
MPC sound card 
Microsoft™ Windows 3.1 
on 3*5 inch disks 

CD-ROM software; 
Microsoft™ Bookshelf , 
Creative Sounds, 

The Selectware System, 
Sherlock Holmes - 
Consulting Detective 


Sound Blaster 
Software: 

- The Talking Parrot 

- Text to Speech & 
Dr, Sbaitso 

- Voice Editor 11 

- MultiMedia £r 
MM Play 

- CD Play 

- FM Intelligent 
Organ 


Communications Upgrades 



Sound Blaster 
Pro sound card 
Sound Blaster 
Pro software 
bundle (6 titles) 
CD-ROM 
software: 
ChessMaster 
3000 (MPC) 
and Wing 
Commander 
with Ultima VI 



Zoom Telephonies 

Zoom modems rate at the top of their class for compatibility and performance. The recipient 
of numerous Editors' Choice awards, Zoom modems offer the quality and dependability that 
you require at a price that makes them a true value. All Zoom modems are backed by a 7 Year 
Warranty and are made in the USA, 


Printer Upgrades 


2400 bps w/ v.42bis and MNP 2-5 

(AMC) 

(AMX) 

internal 

external 

$ 57.00 

S 65.00 

2400 bps w/ v.42bis and MNP 2-5 

9600 send & 4800 receive Fax 

(AFC) 

(AFX) 

internal 

external 

$ 69,00 
$ 82.00 

2400 bps w/ 9600 bps send/receive Fax 

(FC 9624) 

(FX 9624) 

internal 

external 

$105.00 

$105.00 

9600 bps modem w/ v.32 r v.42bis l MNP2-5 
and 9600 bps send/receive Fax 

(VFP-V32) 

(VFX-V32) 

internal 

external 

$249.00 

$269.00 

14,400 bps modem w/ v.32bis, v.32, v.42bis, 
MNP 2-5 and 9600 bps send/receive Fax 

(VFP-V32bis) 

(VFX-V32bis) 

internal 

external 

$269.00 

$299.00 


your printer is behind the times and can't keep up with your workload, consider an upgrade to the latest Star Micronics has to offer. Star's award winning 
4X-2420 Rainbow 24-pin color printer can supply the letter quality, crispness and speed you need, plus seven vibrant colors to make vour print outs come 
live. If it's laser quality you require, the StarJet ink jet printer can produce professional laser quality at a fraction of the cost of a true laser printer. 



NX-2420 Rainbow 
*279°° 

* 250 cps draft speed 

* 83 cps letter quality 

* 5 fonts 

* 7 color output 

* 10 Enhancement modes 

* User switchable 
push/pull tractor 

* IBM™ Epson™ compatible 



StarJet SJ-48 ink jet 
*289°° 

* 100 cps near laser 
quality speed 

* 360 x 360 dpi high 
resolution available 

* 4 near laser quality fonts 

* 13 scalable fonts 
with windows 

■ 2 paper paths 

* IBM™, Epson™ and NEC™ 
24-pin graphics compatible 


Jpgrade Specialists. 


ours: 8:00 am to 7:00 pm Monday - Friday 
ustomer Service: 716-674-6267 * Fax:716-674-2108 


7E ACCEPT: 



WHOLESALERS, INC. 

RO. Box 450 

Orchard Park, New York 14127 
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EISA II 486DX-50MHz System: 

- INTEL 486DX-50 HMHz CPU with 8K Internal Cache 
& 487 Math Co-processor 

* 256K of External High-speed Cache RAM 

« Super Tower Case with 11 Disk Drive Bays, Swivel Door, 

300 Watt IIL Power Supply & 2 Cooling Fans 

* 8MB of High Speed RAM 

4 32-bit EISA SCSI-2 Caching Controller with 2MB Cache 
expandable to 4MB 

■ 667MB 15ms SCSI-2 Hard Disk 
1.2 MB & 1.44MB Floppy Disk Drives 

* True 32-bit EISA SVGA Adopter w/ Hi-color 
(32,000+ color capability) & 1MB RAM 

• 14" Non-interlaced VESA 72Hz Super VGA Monitor, Q.28dp 

1 2 Serial Ports & 1 Parallel Port 

• 101-key Mechanical Click Enhanced Keyboard 

* 1,600dpi High Resolution 3-button Mouse 

• MS DOS 5.0 & Windows3.1 

• One Year On-site Service Included Free 


486DX-50MHz Local Bus CAD System: 

. INTEL 486DX-50MHz CPU 

• 8MB RAM, 256K External Cache 

• Caching IDE Controller w/2MB Cache 

• 210ME 15ms IDE Hard Disk 

• ] T Digital 1280 x 1024 SVGA Monitor, 0.2<Sdp 

• True 32-hit Local Bus SVGA Adopter w/True color 
(16.7 million color capability] & 1MB RAM 


Full Tower Cose with 300 Watt Power Supply 
1.2 MB & 1.44MB Floppy Drives 
1 Serial Ports & 1 Parallel Port 
101-key Mechanical Click Enhanced Keyboard 
1,600dpi High Resolution 3-butlon Mouse 
MS DOS 5.0 & Windows 

One Year 
On-site Service 
Included Free 


The ATLAS Commitment: 


• 100™ Customer satisfaction GUARANTEE * Highesl quolity produ 

" Musi competitive prices 

* Most knowledgeohie sales staff »Most responsive technicol sta 


ATLAS INDUSTRIES, INC 

1 -800-ATLAS-1 1 (285-2711 


(310M7B-6920 FAX (3101479-2334 
1)601 Wilshire Blvd., Suite 1820, LA, CA 90025 
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■JpJDR Microdevices 

T1 2233 Samaritan Drive, San Jose, CA 95124 


© 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY MMC 

• TOLL-FREE TECH SUPPORT mwSXi 



| UPRIGHT CASE $99” 

Mounts 3 floppy and 4 hard drives * -* 

Accommodates std, Sc mini motherboard* 

2 digit LED display 

I CASE' 1 GOA ......... S 99.9 5 

PS-250TW 250W p. supply. $129.95 m 

PS-3Q0TW 30QW p, supply.$149.95 

CASE-50 Mini 286-slyle cose $59.9S 

CASE-70 Std 286-style cose .... $89.95 

CASE-120. .$199.95 jjT{I “ 

[Mini ■ upright cose w/2DGW power supply 


POWER SUPPLIES 

U/L approved 
110/220VAC, 50/60H 2 
PS-150 EG88 150 watt 

PS-200X 8088 200 watt „.... 

PS-200 286/386/486 200 watt... 

PS-250 286/386/486 250 watt .. , $ 1 29.95 I 

L PS-300 286/386/486 300 watt ...$ 149,95 j 


MOTHERBOARDS 


$49995 


1024X768 
I NON-INTERLACED 
I VGA PACKAGE 

0.28mm dot pitch monitor 
3t high-rraolution VGA card 
Resolution up to 1024 x 768 
in 256 colors* 

512Kb video RAM 
expandable to 1 Mb 

I VGA-PKG-1024N. $499.95 

VGA-PKG-1024+ 1024x768 interlaced VGA pkg . $449.95 

VGA-PKG 640x480 interlaced VGA pkg. ... $349.95 

VtiAMQN-1024 1024x768 interlaced monitor . $349.95 
| VGA-M0H-1Q24H 1024x768 non-interlaced man. $389.95 I 
Mete: Require! 1Mb RAM foe TD24 * 768 in 256 aster* 


2400! 


$49 


95 


BAUD MODEM 

1 Internal data modem 
' Hayes AT compatibility mot 
■ Inch ProGimm software 

| MCT-241.$49.95 

9600 BAUD EXTERNAL MODEM 

• CCm V.42his/V.J2/V,22bis/Bell 212A & Hayes 
AT compatible: • Asynchronous. / synchronous 

| VIVA-96E .........*... $349.95 

FAX/MODEM/PHONE SWITCH 

* Save phone line charges' ■ Supports fax, modem, 
phone and answering machine from l phone line 

FAXM-5WITCH ......... $T19.95 

L TAX-SWITCH Wllhoul modem connection_....... $89.95 . 


BREADBOARD 
| 0N-A-CARD 

Soktedess breadboard with I/O, decode & 
riming circuitry 

I PDS-601 8-bit card...$79.95 

P0S-A11 1 6 btl version ...$89.95 

| WIRE-WRAP PROTOTYPE CARDS 

R-PR2 8 -bit with I/O decode layout...$29.95 

I JDtt-PRIO 1 6-bit with I/O decode layout................ $34.95 

PORTABLE 1C TESTER 

* Tests chc following 14 to 2(J-pin 
devices: 74 series TTL, 4(> & 45 scries 
CMOS &l 41/44 series DRAM up to 1Mb 
I + Identifies unknown parr numbers 

P H1C.. $129,95 


J 

2SMHZ CACHE 486SX $499“ 

- 2SMH* Intel 80486SX CPU * 64Kb cache memory 
on board (expandable to 256Kb) * Expandable ia 
32Mb on-board usmg 256Kb, I Mb or 4Mb SIMMs 
(0Kb installed} • Includes Intel's 'Vacancy" .socket 

| MCT-M486SX‘25...... $499.95 

i-50 Mini-size 50MHz cache 486 ... $1295.00 

I MCT-M486-33 Mini-size 33MHz cache 486 .$895.00 

MCT-C38A-40 Mini size 40MNz cache 386 .$379.95 

MCT-C386-33 Mini size 33MHz cache 3S6 . .. . $349.95 
MCT-M386SX-25 Mini-size 25MHz 386SX ....... $199,95 

MCT-M286-1A Mini size 16MHz 286 .. $ 149.95 

MCT-M286-12 Mini 'size 12MNz 286 $ 129,95 

j^MCT-TURBO' lOMini size 10/4.77M Hz 8088 $69,95 A 

16-BIT VGA CARD $dQ 9 5 

* 8/16-bit 8088 and W ■ ^ 

286/386/486 compatible 

* 640 x 480 in 16 colon 

320 x 200 in 256 colors 

* 256Kb video RAM 

MCT-VGA-16 $49.95 

MCT-VGA-I024* 1024x768, 51 2 Kb VGA card $149.95 

MCT-F DC-HD I 44Mb floppy tor (roller $49.95 

MCT-FDC-ED 2,88Mb intel I igenl floppy controller $79.95 

MCT-IDIFH 16-bit IDE hard/floppy controller_$29.95 

MCT IDEI0 16-bit IDE floppy/hard multi I/O .$69-95 

MCT-CIDEEH 16-bit IDE CACHE controller.$299,95 

mCTIOE-8 8-bit IDE controller...$99-95 

MCT-AI0 Serld/paraltel/game port card $49.95 

MCT-AJ0+ Two NS 16550 serial /par/game port. $89,95 

OFINET-400 16-bit Ethernet card.... $ 149.95 

GATT KEEPER PC security card ...,.... $49,95 

PC0DE Diagnostic display card .$49,95 

UNIVERSAL 
PROGRAMMER 

* Programs EPROMs, EEPRGMs, 
microprocessors, PROMs, PAL/GALs 
and other PLDs; rests logic & memory devices 

* Oprional adaptors available for PLCC. PGA. QFP 
and multiple DIP devices 

* Includes host adaptor card and cable 

M0D-EMUP.......$699.00 

EPROM PROGRAMMER <$1995 

* Programs 24-32 pin EPROMs ** _ 

& EEPROMs from 16K-1024K 

■ Hex to OBJ converter 

* Vpp 5, 12.5. 12.75,13, 21 & 25V 

M0D-MEP' ..*....$119,95 

MOD-MIP-4- 4 EPROM programmer unit...., ....$169,95 
MO DM AC Host adaptor card 8 cable . $29.95 

"Nats: Requires has) adapter card 

$39” 

■ Quickly and simultaneously erases 
up to 4 standard EPROMs 

DATABASE II...,.$39,95 


EPROM ERASER 


CSnSiEf? 

84Mb DRIVE PACKAGE 


• CP-30084 84Mb, L9ms IDE 
hard drive, 16-bii floppy/ 
hard disk com roller, tables 
and instruct ions 

HDK1TB0 .$319.00 

IDE HARD DRIVES 


$319 


PARI fl 

BRAND 

CAP. 

SPD. 

HPt 

PRICE 

CP-3000 

ST-351A 

CP-30034 

5T-3094A 

CP-30104 

5MI44A 

CP-3204F 

Crniit&r 

Seagate 

Cannot 

Seagate 

Conner 

Seagate 

Comer 

42Mb 

42Mb 

S4Mb 

EMb 

120Mb 

131Mb 

212Mb 

2 Zm 
28ns 
I9mt 

3 bras 
19ms 
16ms 
Ibms 

3.5" IDE 
3.5* IDF 
3.5" IDE 
3.5” IDE 
3.5“ m 
3.5"IDE 
5.25" IDE 

SI 99 
S209 
S299 
$319 
S379 
S399 
S599 


FiOWY DRIVES 

D-1.44A 1.44Mb, 3.5", Beige $79.95 
1 FDD-1.44X 1.44Mb r 3.5", Black . $79,95 

FDD-1.2 I 2Mb, 5.25", Beige. $89,95 

FDD-360 360Kb, 5.25", Black ... $79,95 

FDD-2,B8A 2.80Mb 3.5" drive. Beige $149.95 
FD-505 5.25" & 3.5" combo drive ...... $199,95 . 


DYNAMIC RAM 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41256-80 

256K x 1 

BOns 

DIP 

1.69 

43256-60 

256K * 1 

60ns 

DIP 

2.39 

414256-80 

256K x 4 

BOns 

DIP 

5.95 

IMB-80 

1M*1 

80ns 

DIP 

5,99 

IMB-60 

1M x 1 

60ns 

DIP 

6.49 

4I256A9B-80 

25AK x 9 

BOns 

SIMM 

14.95 

43256A9B-6D 

2S6K x 9 

60ns 

SIMM 

16.95 

47100DA98-10 

IMm9 

IDOns 

SIMM 

39,95 

42100DA9B-80 

IM x 9 

30ns 

SIMM 

45.95 

421000A9B-60 

1M x 9 

60ns 

SIMM 

49.95 

424000A9B-80 

4M x 9 

30ns 

SIMM 

169.95 

42400DA9B-6D 

4M x 9 

60ns 

SIMM 

174.95 


MATH CO-PROCESSORS 

Each co-processor includes a manual, 

software guide and Intel's lifetime warranty. 


PART # 

SPEED 

PRICE 

PART 4 

SPEED 

PRICE 

3087-2 

8087 

B0787-XL 

8 MHz 
SMHz 
12MHz 

129.95 

89.95 

94.95 ! 

303S7-SXP 

S0387-DXP 

S0487-5X 

<25MKz 

33MHi 

20MHi 

119.95 

199.95 

499.95 


ENHANCED 

KEYBOARD 

$49« 


jlimBm 


BTC-5339 101/102-key enhancedlayout. 

3-BUTT0N MOUSE 

• Accuracy 290 -1450 DPI 

* Opta-mrcbankal design 
Windows 3.1 compatible 

JDR-M0USE-3 $14.95 

t MOUSE-PAD. $4,95 


CALL FOR YOUR FREE J 
JDR CATALOG TODAY! m 

FOR PCS, SOFTWARE, MONITORS, 

DISK DRIVES, KEYBOARDS, MODEMS, £ 
CABLES, CONNECTORS, ICS, 
COMPONENTS, PROGRAMMERS, 

TEST EQUIPMENT, TOOLS A MORE! 


"SU'JSSS 1 0/1/1 COO r/l/l/l Toll-free Fax ordering Loral 408-559-1200 

a %r? CK/v"OJO"OC/l/(/ 800-538-5005 ' BBS 408-559-0253 

TE^MS. Fcr /hipping £ handling inrfoefo $5 00 fix ground & $7.50 for au Ortes ever I lh cmd forcigh ^rdcri mn y rTbquire qdJilipriul shipping cliui^i — asiteia nut Sate Depi far ihe 
amount. CA res-ife-ite musi include applicabie sales lax. F'nres subjecl Ho rhange wilbau* We ere not responsible far typ-agrap^ical errars. Wc reserve r^o nr^.t (o limit □uan t ilies 

and io *4>s«iteie iticmufoeiurer. All merchandise *vbjwi to prior satei. A foil copy«f toms ij available upon «tw?ueji. Items pictured may orily be rejatteniaiSwe JDR. Hie JOS logo. 

JDR MicratWices, and rhe MG" toga ore registered tradema rks aF JDR Mianodevices.. Inc. Modular Circuit Tecrinolngy i-s □ irademark oF JDR Mi Lrodeu-ioE^. Ir-e Copyright 1992 JC53 MICRODEViCEEr 




SEPTEMBER 1992 -BYTE 321 






































































































CVCTFMC 


All Systems Include: 

• 4MB RAM on 32MB 
Motherboard 

• 2 Serial, 1 Parallel, 

1 Game Port 

• 2 Floppies, 1.44 & 

1.2 MB (3-1/2" & 5-1/4") 

• DynamicScan, Super 
VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 

• 1MB, Super VGA Card 

• 101 Keyboard, 

Non-Click or Click 

• Min. 200W Noiseless 
Power Supply 

• 8 Expansion Slot 

• Windows 3.1 and Mouse 
(2600DPI), DOS 5.0 


Synchronous 32Bit Super VGA Card 
50 MHZ or 33MHZ 

• 486-50MHZ, 256K Cache, w/Local Bus.$1,589.00 

• 486-50MHZ, 256K Cache, w/ISA.$1,499.00 

• 486-33MHZ, 256K Cache, w/ISA Bus.$1,259.00 

• 386-40MHZ, 256K Cache, AMI BIOS 

Upgradeable to 486-50MHZ..$998.00 

Option: 

Non Interlaced DynamicScan 72 SPVGA Monitor. 

1024 x 768, .28 DOT, 72HZ, Add.$49.00 


Hard Drives: - Call For Best Price 


80MB 

100MB 

120MB 

200MB 

300MB 

600MB 

1.2GB | 

14MS 

16MS 

14MS 

14MS 

14MS 

15MS 

14MS | 



The Fastest EC. Configurations: 


486-50MHZ 
Motherboard 
512k external Cache 
16MB HAM Installed | 
Dual Local Buses 


300MB IDE Hard 


32Bit Synchronous 
SuperVGA Card 1MB | 
Accelerating 
Windows and 
AutoCAD 


IDE 32BIT 
Synchronous 
Local Bus 50MHZ 
w/4MB Cache Card 
Less than *3MS 


Dual Synchronous 32Bit 50MHZ Buses 
32Bit VGA Card and 32Bit IDE Local Buses /4MB Caching! 


* 



I he Rest Application 

for File Server, CAD 
Station, Graphic Art, 
Data Rase 


Speed Up Windows or 
AutoCAD 
32Bit Local Bus 
16115CHR/MS 


Drive plus 32Bit 
Local Bus 
Comes with 4MB 
RAM Write Back 
Cache 


16MB RAM with 
612K Write Back 
S.RAM Cache 
Dual Local Buses 


Click or Soft Touch 
101 Keyboard 


$3,989.00 


• 15" Flat Screen 
Flicker Free 

*.28 DOT, 1024x768 

• Low Emission 


30 Days Money Back Guarantee 




























































[iie Fastest PC? 


MOTHERBOARD 


486-50MHZ, 256K 
AMI Bios.$749.00 

486-50MHZ, 256K 
Local Bus.$859.00 

486-EISA 
Please CALL 

386-40MHZ, 64K 
AMI Bios.$229.00 

Upgradable to 486-50 
386-40MHZ.$279.00 

386-SX25MHZ .$139.00 
386-SX16MHZ .$119.00 

Trident, 1MB.$69.00 

SpeedStar Stealth, 

1MB.$249.00 

Renoir Hi Color, 

1MB..$189.00 

Tseng Lab, 1MB RAM. 
32K Colors.$119.00 


MONITORS 1 




FLOPPY 


Teac 1.44MB.$52.00 

Teac 1.2MB.$58.00 

JPN 1.44MB.$51.00 

JPN 1.2MB.$57.00 


HARD 


DRIVES 


Maxtor... 

..CALL 

Seagate.. 

..CALL 

Conner.. 

..CALL 

Western Digital... 

.CALL 

CASES & POWER 

SUPPLIES 


AT Mini Tower 
w/200W RS.$59.00 

AT Medium Tower 
w/200WES.$89.00 

AT Big Tower Case 
w/230W PS.$129.00 


Sunshine DOT .28, 

1024 x 768.$269.00 

Sunshine N.1.SPVGA 
Monitor.$339.00 

DvnamicScan .28DOT, 
1024x768.$289.00 

DynamicScan N.I. 
SPVGA Monitor..$389.00 

NEC 3FGX.$659.00 

NEC 4FG.$769.00 

Int. 2400 MNP ....$49.00 

Int. FAX & Modem 
9600/FAX S/R.$79.00 

Int. 9600 

Modem.$299.00 

Ext, 9600 

Modem.$329.00 


DYNAMICSCAN 
486-33MHZ DX 
NOTEBOOK 



• Complete Set 

....$2,299.00 

• HardDrive... $1,889.00 

• No Hidden Price! 

Memory.CALL 

Printers...CALL 

Autoswitch- 
FAX/Modem/Voice.. .CALL 


. 


We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 


All Systems Include The Following 
Software Package That Even The Novice 
Can Use. 

• Easy Menu • Word Processing 

• Lotus Tutor • Data Base 

• Bible * Real Estate 

• Accounting •Variety of Games and 

• DOS Tutor Educational Programs 


Test a DynamicScan System yourself with 
a 30-day money back guarantee. 


With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our “800” 
DynamicScan Users Number. 


Warranty-1 Year On-Site Service to most 
locations. 


DynamicScan 

10824 Page Avenue 
St. Louis, Missouri 63132 


SALES/ORDERS.. 

...314-423-0044 

FAX. 

...314-426-4014 

EXPORTING. 

...314-428-7734 

TECH SUPPORT AND RMA 

800-852-3273 



Circle 236 on Inquiry Card. 
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MEMORY... 

YOU JUST CAN’T DO WITHOUT IT. 


Picture this: 

You bought a new software package. You 
try it out on your computer and soon find 
yourself working for hours on a sophis¬ 
ticated graphic design. While scrolling 
through your worksheet, it feels like you 
are moving through pudding. Your hard 
disk has a tough time trying to catch up. 
You then try to print, but the laser printer's 
buffer is full. You reset it, try again, and 
find that it spits out only part of your 
beautiful graphic.... 

No problem! 

We’U take it from here. With our 
JetRam™ line that supports the leading 
brands of laser printers and the 
PcRam 1 ’* line that upgrades your 
notebook, laptop or desktop computers. 
Transcend can help solve your memory 
problems. 

What you get from our 
memory upgrades 

■ Life time warranty on all our products 

■ Full memory lines support a variety of brand 
names of laser printers and PCs 

■ High quality at a reasonable price 

■ Easy-to-install 


t 



Office hours: 6:00 a.m to 6:00 p.m 



m 


HEWLETT 

PACKARD 


Transcend 


Your Supplier, Your Partner , 
Your Friend. 


Imnsm I Infomotm Inc. 


104 Exchange Place, 

Pomona, CA 91 7GB U S A 

TEL (714} 59B-5500 

FAX: (714) 590-5050, {714) 598-6050 


E^KyDEBsa 


Circle 245 on Inquiry Card. 

All brand names are negated trademarks of ttierr respective owners. 





































Why Choose SCSI? 

5 Good Reasons 

• Handles up to 7 devices (S floppy) 
w/one controller 

• Supports CD-ROMs, Tape, DATs, 

Scanners and more 

• Bus Mastering I/O 

■ Use "Workstation" Quality (and 
Performance) Peripherals 

■ Works with ST-506, ESDI Drive 
Controllers and IDE Controllers 



Quantum Toshiba 


DAT 


MB 

INTL 

EXTL 

120 

399 

479 

240 

659 

729 

425 

999 

1069 

Maxtor 


MB 

INTL 

EXTL 

120 

$359 

$439 

213 

499 

569 

340 

859 

959 

535 

1249 

1349 

760 

1399 

1549 

1.2G 

1899 

1999 

Fujitsu 


MB 

INTL 

EXTL 

330 

$1099 

$1199 

520 

1249 

1349 


MB INTL EXTL 

830 $1499 $1599 

WREN 

MB INTL EXTL 

630 1649 1749 

1.2G 1899 1999 

1.6G 2799 2949 

SyQuest 

Model Bare 

SQ-555 $379 

SQ-5110 499 


Additional SyQuest Cartridges 
44MB-$75 88MB-$109 

' Why Buy from APS? 


Model INTL EXTL 

APSdat $1599 $1699 

26 -5 GB Compression DAT 

APSdat 1349 1499 

Desktop and Portable Units 
DATs Archive-based Mechanisms 
AH Tape Drives Include Sytos Plus 


Micronics 


386SX 

ISA 25 

$259 

386DX 

ISA 25 

399 

386DX 

ISA/33/Cache 

449 

486DX 

ISA/33/Cache 

859 

486DX 

EISA/33/Cache 

1199 

486DX 

ISA/50/Cache 

1449 

Toshiba 


CD-ROM 


Bare 

3301B 


$579 


■ Helpful, knowledgeable sales associates. ■ Disk-for-Disk Replacement Warranty-you'll probably never need 

■ Toli-free Technical Support-call as often or for as long as you it, but if you do, 90% of our warranty service is performed within 

need See why APS has won 2 MACWORLD Service Hero awards! 48 hours (most within 24 hours). Return shipping via FEDEX 

• )0-Day, No-Questions-Asked, Money-Back Guarantee.* Standard Overnight Service—no charge. 

■ Helpful, informative 160-page manual. • 24-hour BBS with the latest version of our software. 


* Your Utah in the Transaction Is the Cost of Shipping 


Prices G Specifications Subject to Change Without Notice 



M-F 7AM—9PM CST SAT 10AM-4PM CST 

Visa/MC, Discover, AMEX—No Surcharge 

International: 1-816 478-8300 FAX: 1-816 478-4596 (24 Hrs) Toll Free UK: 0800-897-545 Toll Free Australia: 0014-800-125-875 

APS Technologies, 2900 S. 291 Hwy., Independence, MO 64057 


1-800 235-3707 









libtus Write 


by Lapi nc f *' 

50x FASTER GRAPHICS 
32-bit local bus graphics accelerator 
with the potent S3 accelerator chip. 
Standard on LP-433L and LP-450L. 

30x FASTER ACCESS 
New 8 MB Cache controller (or 5MB 
per second data transfer. 30x faster hard 
drive access, available upgrade on all 
lupine Powertoob, 

32,000 COLORS! 

Standard on all Lapine Powrloob. 

PROGAMMAELE KEYBOARD 

Brand new microprocessor based Lapine 
101 key programmable keyboard. 
Multiple functions with one keystroke. 
Standard on LP-433L and LP-450L, 

FREE LOTUSWR1TE® or 
LOTUSWORK® , ^ p 

Your choice mem X '4 

with any system 

purchase. ...... « 


Power Is Within Your Reach. 



1 mt^tirnrs; we invite comparison. You’ll find Lapinel 
rror quality is evident. 

For 5 years Lapine has been committed to bringing corpo- 
_ rate America the absolute latest technology 
faster than any other name 
brand compute r manujaau i i 


Powertools by Lapine are 
the difference/or ail hinds of businesses. 

Lapine is the first computer manufeu 
eomptding with the S3 graphic accelerate 
33 and 50mhz processing of graphics. Th 
means graphics that are 50x faster than 
standard 16-bit processing. The focal has 
iandard on LP-433L l-r. _ '1* 


tee machines 


.opines scarce ana 
support team is dedicated to 
t keeping yonr office running 
I at maximum efficiency. 
B Owning a Lapine 
Bl Power tool puts a greed 
computer and a great 
company in your hands. 


feature is si 
and LP-45QL models, 

Powertools arc designed 
right. Whether it be oar true 
larrHr /uogrammable and 
non- prograj n m able k eyboa rcfs, 1 

ergonom / C Sty 1 ing5 or crys ta 1 Mini t; priglit St a nd a rd u p righ t 
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POWERTOOLS 


386-33/40Mhz 

LP-333/40 

* 4MB (70ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC® 1.2 and 1.44MB floppier 

* 16-bit I MB SVGA card with 32,0OQ 
color Sierra® DAC chip 

* I4 lr non-interlaced ,28 1024x768 SVGA 
monitor 

* 2 serial/1 parallel/1 game port 

* LA PINE 101 key tactile keyboard 

* MS-DOS 5,0 and WINDOWS™ 3,1 
wiLh hi-resolution mouse 

* 280 watt power supply 

* FREE LOT US WORKS® or 
LOTUSWRITE® for WINDOWS FREE! 

$' 

Yoiir choice of desktop or mini upright 

* Same system as above with SI742 
8MB RAM, 256K Cache and 

200MB hard drive 

* 17 'flat screen SVGA digital mon. add $ 5 20 


by 1 apine 


486-33Mhz 

LP-433 

* 4MB (70ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC® 1.2 and 1.44MB floppies 

* 16-bit 1MB SVGA card with 32,000 
color Sierra® DAC chip 

* 14" non-interlaced .28 1024x768 SVGA 
monitor 

* 2 seriai/1 parallel/1 game port 

* LA PINE 101 key tactile keyboard 

* MS-DOS 5.0 and WINDOWS" 3.1 
with hi-resolution mouse 

* 280 waLt power supply 

* FREE LOTUSWORKS® or 
LOTU5WRITE® for WINDOWS FREE 

$' 

Your choice of desktop or standard upright 

* Same system as above with $2092 
8MB RAM, 256K Cache, and 

200MB hard drive 

► I7"flat screen SVGA digital mon. add $520 


486-50Mhz 

LP-450 


* 4MB (60ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC® 1.2 and 1.44MB floppies 
★16-bit 1MB SVGA card with 32,000 
color Sierra® DAC chip 

* 14" non-interlaced .28 1024x768 SVGA 
monitor 

* 2 serial/1 parallel/1 game port 

* LAP1NE 101 key tactile keyboard 

* MS-DOS 5,0 and WINDOWS™ 3,1 
with hi-resolution mouse 

* 280 watt power supply 

- FREE LOTUSWORKS® or 
LOTUSWR1TE® for WINDOWS FREE! 


Your choice of desktop or standard uptight 

• Same system as above with $2392 
SMB RAM, 256K Cache, and 

200MB hard drive 

• I7"flai screen SVGA digital mon. add $ 520 


486-33 local bus 

LP-433L 

* 4MB (70ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC® 1.2 and 1.44MB floppies 
★32-biL local bus S3 graphics accelerator 

for 50x faster graphics with up to 
1280x1024 resolution and 32,000 colors 

* 14 11 non-interlaced .28 1024x768 SVGA 
monitor 

* 2 seria l/1 para lie 1/1 game port 
★Programmable 101 key LAPINE 

keyboard 

* MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

* 280 watt power supply 

* FREE LOTUSWORKS® or 

LOTUS WRITE® for WINDOWS FREE! 


Your choice of desktop or standard upright 

* Same system as above with $2292 
8MB RAM, 256K Cache, and 

200MB hard drive 

• 17 f 'flai screen SVGA digital mon, add $ 5 20 


1486-50 local bus I 

LP-450L 

* 4MB (60ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC® 1.2 and 1,44MB floppies 
★32-bit local bus S3 graphics accelerator 

for 50x faster graphics with up to 
1280x1024 resolution and 32,000 colors 

* 14" non-interlaced 28 1024x768 SVGA 
monitor 

* 2 serial/1 parallel/1 game port 
★Programmable 101 key LAPINE 

keyboard 

* MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

* 280 watt power supply 

* FREE LOTUSWORKS® or 

LOTUS WRITE® for WINDOWS FREE! 

$' 

Your choice of desktop or standard uptight 

* Same system as above with $2692 
8MB RAM, 256K Cache, and 

200MB hard drive 

* 17 "Bat screen SVGA digital mon. add $ 5 20 


GRAND POWERTOOL 

1486-33 local bus 

GP-433L 

* 16MB (60ns) RAM 256R Cache 

* 1.2 Gigabyte fast SCSI hard drive 

* TEAC® 1.2 and 1.44MB floppies 
★32-bit local bus S3 graphics accelerator 
for 50x fasLer graphics with up to 

1280x1024 resolution and 32,000 colors 

* 17" non-interlaced 1280x1024 SVGA 
flat screen monitor w/digital control 

readout, 

* SCSI fast drive controller 

* 2 serial/1 para lie 1/1 game port 
★Programmable 101 key LAPINE 

keyboard 

* MS-DOS 5.0 and WINDOWS™ 3.1 
with hi-resolution mouse 

* 280 watt power supply 

* FREE LOTUSWORKS® or 

LOTUS WRITE® for WINDOWS FREE! 

Your choice of desktop or standard upright 

* 486-50 local bus (GP-450L) $5292 


LA PI NT: SERVICE 

■ 1 war on -silt* service to most location 

* 1 vi at pan* and i veir-s labor 

* 1 oIM n t 11 H l r(> i] -1 jppi i T i 1 mI ■ in ■ 1 « ■ 1 ^ 

* 10 dn\ mini* \ fi.it 1 gu i! mb f a 

* jYi let d I \ pi 1 | >1 i i i riF | k r 

* Ink nsivr t j In but n m N it m 

* St hubla vsputtol 


! AP! N L OPTIONS 

• Add idtlnmnal niegahvit’s of memnrv 
* i ir,lit t r ,tpat il\ haul drives 
f » h ! M momtoi 
0* I r t l' Hum monitors 
* 1 | H It U k taj>- 

■ t M Ki >\1 and mu In tin dia 
* \iid Ml )RI f 


Ml i n. 11111 l tedit * aids ,u t epted \t i 10 day c redil urn is io ipiahlied go\emmt nil ulu> .i 
iimi.il iSt t omsm irial arc ounts 41] prin ssubjni In i hange Pi it cs do not nu huh shipping 


14., I AI-'lM I i j■ 11 4J■ i!i.rr2. 


Bum in I Inni ^ 

Mon [ n Tam 7pm (PSI) 
Saiurdav Sim 3pm f PST) 

StV v t IS t ling \vs mu I moga Park 

i ihlor rna ri| 104 

s j s-hhi yvH i i WKIK/H84 1670 

1 - 800 - 927-3772 

LAPINE 

tfusimss ( ompatible ( omputers. 


Circle 237 on Inquiry Card (RESELLERS 238) 
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ALL PRICES SLASHED 20-40% OFF 


SOFTWARE 


WORDSTAR 6.0 or 2000 REL. 3.5 

w • - This is no* o misprint These are the 

j exoct some ones selling for over 
JSa 1 f $300-00 fn>rn our campeHtert. JHKj 
l We hove thousands in stock 

FOR SALE BELOW DISTRIBUTOR COSH 
4(10 UST $495.00 ea too 

¥ » » D£4I£R5 WELCOME ^WW 

Fast Trax Disk Optimizer *.*.. $ 14- 08 

Lotus Metro *..*.,.*. 88 

Dos 5.0. 4*.« 

PFS Proof.™.*....5. 88 

PFS Graph... 5. 88 

Windows 3.1 .. 59. 88 


HARD DRIVES 


($?Seagate micropous 


PART# 

HIE 

ACCESS 

TIME 

INTERFACE 

VOUft 

COST 

5T351A 

42MB (3.5"/1 *H] 

23MSec 

IDE 

1«." 

CP3000 

40MB (3.SV1 "HJ 

25M5ac 

IDE 

10®.*“ 

ST251 ’T 

4QM& (5.25"/HH] 

20MSec 

MFM 

ai®." 

5T3120A 

106MB (3.5Vl "H] 

1 8MSbc 

IDE 

2M." 

CP30104 

T20MB jl SVl-H) 

16M5« 

IDE 

M9.“ 

5T3144A 

130MB (3.5"/I P H) 

16MSec 

JDE 

3*9.« 

CP30I74A 

T70MB (3.5'/l "M] 

17MSec 

IDE 

430." 

CP3304 

209MB (3.5"/HH] 

16MSoc 

IDE 


5T1239A 

210MB (3.5" /HH] 

1 5MSbc 

JDE 

S«» 

MCI 664 

340M& (5.25VHH] 

15M$*r 

ESDI 

1,000." 

MCI 624 

660MB (5.25VFH] 

16MSec 

SCSI 

1400," 

MC159S 

1034MB (5.25"/fTi] 

14MSec 

SCSI 

3100." 

MCI 520 

1354M6 (5.25VFH] 

T4MS« 

SCSI 

3000." 

MAXTOR 

21,0MB (3.5 1 'H| 

15MSec 

IDE 

MS." 



BOSS XI10MNZ W/640K MEMORY 

Hard drive, 360K floppy. PanSer-Clock, 1 2" Amber 
Monitor, 101 Key Keyboard. 6 month warranty. 

COMPLETE 

HARD DRIVE SYSTEMS: 

30MB-$379 40MB-$399 


MONITORS 


Ail Hand Drives have a 1 Year Warranty 


COPROCESSORS 


□ 


□ o 


14- MONO/m AMBER FLAT SCREEN . $ 109. 

14' VGA.640X460._„Ul Dot)___$329. 

14* VGA.1024X768.1.2a Doi) $ *7*,°° 

W VGA.. 1024X766.(Non InterWJl.$349.« 

VGA CARD. _..^w/l MEG _ $00 


NEC MONITORS 


NEC SEC SEC 

NEC 3FGX ..... 

NEC 4R3..... 

NEC 4D $790.** 

NEC5FG .... $13X0.w 


iny % % 


BASED MACHINES: 
S0387161<WHz*9« 

80 387-20 20 MHz M," 
flOJfidaASEDAWCHIWfi: 8O387-2525MHz00," 
mtOASED MACHINES: BQ207-66MHi39.« 80387-33 33MHi 109." 

BO07-5MHz,S4." 8Q2E7-8aMHi«." 80387 SX 3 6 80," 

8087-2 8MHi 79," 80287-101 OMrit 89," 80387-3^20 99," 

8087-1 UMtt20« 60287 XL 00." 80J87-SX20 539." 


POWER SUPPY 


150 WATT XT [DIRECT REPLACEMENT] .. 
200 WATT AT (DIRECT REPLACEMENT! - 


. 30 .' 

30J 


CONTROLLERS 


MODEMS 


2400 Baud Modem 

Hct/Bi compatible; supports extended AT Command Set. Comm t -4 
& (RQ 3-5 & 7, On board speaker, software & telephone cord. 

Internal $49 External $79 
1300 bawd internal $39 


V42BIS MNP5 
Hardware add $30 


« IDEHD/Fbppy 30.*°, UBitHD&ROPFY 1:1 30*« 

* y _ O 'o 9 8 Bit HD only 40.** POCT Controller 0.** 16Bit Hard only 1 0. w 

■ Svper flippy (controls lour drives] 1 .% 360K, 720K & 1 44 


TAPE BACKUPS 


49. 1 


FLOPPY DRIVES 


FAXES 


Send &. receive 9600 BPS Fox & 2400 BPS Modem. Hayes 
compatible. On board speaker. 

Minor lb* software. Port address Com 1 -4. $88 


14.4 Baud V 32 Ki 
Add J200 


dW\ 111 4L |/Wfl/ Wangtec 50WEN24 drive. 6.5MB 
I»1 WnNbl fcK. p° r mMt, PC 36 CorttroJIcr, 
x - ¥ V *1 w Menu Driven Softie, Emy 

inHaJIaliorij DC 600 cartridge, tiv $999.00 YOUR COST $299 

3M DC 2000 [40MB] 11." DC 3GQX1P [45MB] 14." DC 615022." 


EPSON 


36GKft HT5/4 " 
720K316 * 


$39 

$29 


1 year wo 

rranty 

1,2MB 5 Vi " 

$58 

1.44MB 3ft ■ 

$99 

SV- “ Brock* 

$9 

Compaq 360K 

$49 


QMpmjtPERiPHEiuis ,inc MEMORY BOARD 


16 Bit. 2MB expandable to 4MB. (Us« 1 MB x 1 Dips! Works with 
IBM AT, 386 and compariblej. Expanded, Extended, 4-0 Lim 

2MEG $79 4MEG $159 


FIND YOUR BEST PRICE, WE'LL BEAT IT! 


flWMU MEMORY 



MEMORY 

COMPAQ 

MODE! 

ADDED 

EQUIV. PART# 

DF5KPIK? 256 

jl'JK KIT 

IT 3012-001 

DE5ICPRO 

tMB MODULE 

1 

2S6N, J06N, 

3MS MODULE 

110689-001 

396SX/30 

OK BOARD 

110700-001 

M SYSTEMS 

4MB MODULE 

110690-001 


BMC 

120677-001 

M5KFHQ 

1 MB- 2 WB $OaRD 

100069001 

366/16 

3M*&OAM3 

10BQ69W71 


1MB KIT 

10B071 001 


4MB 8MB BOAMt 

10B070001 


XMB HOT 

108077001 

DESKMtO 

1 MB BOARD 

11 3633-001 

3B6S 

4MB BOARD 

113634-001 


1 MB MODULE 

11 3646001 


AMH MODULE 

112534-001 

DESKPTO 

IMS MODULE 

113131-001 

3S6/2D, 25, 2#6E 

4MB MODULE 

113132-001 


4MB BOARD 

113190-001 

DESKPItO 

1MB BOARD 

113644-001 

3B6/30E/25E 

AMS BOARD 

! 13645-001 

&ESKPRO 

2MB MODULE 

115144 001 

386/33, 4B6/25/33/33L 3MB MODULE 

(16561-001 

SYSTEMPK) 

32MB MODULE 

116560-CO 1 

PORTABLE 

512KKTT 

107311-001 

HI 

INWCB & 

107000-001 


EXP&D 

1076 LH»t 


2MB KIT 

107332-001 

SIT/3B6 

1MB MODULE 

110235-001 


4MBMO0UIE 

110237-0O1 

LTE 

5I2KKIT 

117077-001 

LTE/SS6520 

1MB 

121125-001 


im 

121125 002 

115/386 

TMfl BOARD 

11 7061 -001 


AMS BOARD 

117061-003 

PORTAMF 

1 MB KH 

107651 -001 

386 

tNTFCBD 

107707-001 


AM8 BOARD 

107653-001 


AMS EXT WD 

107654-001 

5LY/3S65 

1M& MODULE 

118300-001 


2Mfl MODULE 

113304-00-1 


4MB MODULE 

110305-00] 

im Mil 

2MEG 

129769-001 


4M£G 

129769-002 


BMEG 

129769-003 


YOUR 

Lit Tbudt with HintliWf 

TOSHIBA 

MEMORY 

MEMORY TOSHIBA 

YOilR 

COST 

TOStflBA MODEL 


ADDED 

EQUTV, PART # 

COST 

59,** 

T1CKXJ5E £ XE/LE 


1MEG 

PO 4-PAB311U 

119." 

wt 

TJDO05E «. KE/LE 


2M6G 

PC14-PA0312U 

1*9,” 

A*'*l 

T20005X/T2000 


IMEG 

PCI B-PAB3 I6U 

**.« 

*■"*" 

T20DQSK/T2OCSO 


IMEG 

PCL0-PAB317U 

11 *.” 

17*.” 

T20OOSK/T10OOLE 


4MEG 

PC-PAB314U 

110," 

T20DOSX/TIOOOLI 


BMEG 

PC-PA83I5U 

3*9.” 

T2OOOSXE/I2O05X 


2MEG 

PC-PA2000U 

119,” 

»9.“ 

T2OOQSJCE/22O0SX 


4MEG 

PC-PA2001U 

119.” 

349.” 

T20CQSXE/2200SX 


BMEG 

FC-PA2002U 

1**.” 

114.” 

T1200KE 


2MEG 

PCI 3 PAB306U 

*9.” 

949." 

T16G0 


2MEG 

PCB-PAB302U 

*9.” 

199.” 

T3100E 


2MEG 

PCV-PAB34IU 

99.” 

109.” 

!M," 

79,” 

T3I0O5X 


2MEG 

PC 15-P*B30BU 

90.” 

T3I0O5JE 


4MEG 

PC15-PAB3IDU 

1 74." 

T32D0 


3MEG 

PC6-PA7137U 

1 50.” 

T3200SX 


ZMEG 

PCI 2-PAB307U 

1 *4.” 

3**.” 

T32C05X 


4MEG 

PCI 2-PAB309U 

174." 

**,” 

T320CSXC 


2MEG 

PC19-PAB31BU 

1*0.” 

114." 

T3200SXC 


4MEG 

PC19-PAB319U 

184.” 

7*9.” 

T4400SX, T64O0 A C 


2MEG 

PC-PA2003U 

1 99." 

111.” 

T4400SX, T6400 & C 


4MEG 

PC-PA2004U 

399.” 

11*." 

T44005X. T6400 S, C 


BMEG 

PC-PA20O5U 

*99,” 

11 97* 

T5100 


2M£G 

PC7-PA830IU 

90.” 

IB500 w 


2MEG 

PCia-PAS304U 

1&0.” 

1990.” 

19.” 

T5200 5 T520QC 


BMEG 

PC10-PAB313U 

1*0." 

USER PRINTER MEMORY 

I**.” 

14*.” 

1 1®.” 

IPi a>, 3, D r 7 f 7f, ^ 

1UE6 

MG Mf, 

109 169 

Wj MG 1MB3 

hEC90.7H? lit 

If It SI 

5? 

17* 

OMS4I0 114 154 244 

f 10.” 

SfctvASR 401*., 401 *E 

89 

133 IB? 

HA/9SI7/PS3J 

59 

3**.” 

LASER At?? 


189 

CANON LEP4 154 JU 

14* ” 

PAHA$ONCMlOv'ilX 

129 

209 319 

STAPLS04 129 179 269 


PMUB3NC 4420744501 

89 

129 209 

EPSON 6CK), AC110K LSR 

125 1B9 

**.” 

PMNA50HC445a 

119 


FL6HH6 PAGE LASEK 6 

125 195 

14*.” 

PANASOMC443i 


134 

FAUU«)8£UPI95JC 

125 199 

**." 




0» AW 

99 149 







14*." 

RAM CHIPS (DIPS) 


1 2*,” 
«9,« 

DESCRIPTION 1S0N5 

120N5 

1D0NS SONS 70NS 

60NS 

4*4.” 

64X4 l.*5 

1.13 

1.49 1.05 


St.** 

256X1 STATIC 



t.09 2.2! 

1 

11*.” 

256X1 .1 

*9 

1.-09 

1.1* 1.15 1.41 

\ 2.2* 

14*." 

256X4 


3.*9 

4.49 4.99 541 

1 5.99 

19*.” 

IMEEjX ( 


3.90 

3.99 4.10 4.49 4,99 

n*.« 

1MEGX15TAUC 



4.03 5.25 

**S.” 

1MEGX4 



21.00 



TIM PS /2 


— ==? = 

MEMORT 

IBM 

YOUR 

IBM PS/2 MODEL# 

ADDED 

EQUIV. PART# 

COST 

PS/L3&65X 

2MB 

92F9935 

It*.” 

30236 

51SX-KJT 

3QF534B 

li,” 


2M&KH 

3CF5360 

04.” 

L40SX8 N335X LAPTOP 

ZMEG 

7W099V 

*0.” 


iMEG 

79FI0D0 

199.” 


BMEG 

TPFICHI 

339.” 

5Q2£S5ft r 65SX 

1 MB SIMM 

646D6DI 

fl9.” 


2MB SIMM 

6460604 

«.* 

40SX.555X.65SX.3SSX.35tS 

4MB MODULE 

34F2933/B7PP977 

109.” 

5D.502LS55X650.655X 

1 BMB BGAED 

1497269/6460609 

349.” 

3SSKIS.405X 

1 MB SIMM 

6450603 

90.” 

7&E61 r OiM21.F7D 

2MBS1MM 

6450404 

95.” 

70-A2SA61.B21.B6l 

7MBS1MM 

6450609 

04." 

90*41 

1MBMDDULE 

6450375 

04," 

9>Ul, 121^11,321 

2M& MODULE 

645037V 

T00." 

BOA21.A3I 

4MB MODULE 

6451MQ 

100." 

355JLtS6405X 

SMfl 

645012V 

390." 

Mi/Di A50i 

2-BMB BOARD 

6450605 

300." 


2 14MB BOARD 

34F3077 

390.” 


416MB BOARD 

34F30I1 

494.” 

575X.90,95,975 

2MB 

6450902 

00.” 


4MB 

6450L2S 

140.” 


SMB 

6450130 

350.” 


»PP odd $4 SIMM MODULES *» *« 


DESCRIPTION 150NS 1Z3NS 

256XB 3.” 4.” 

25&V? 9." 

1MEGXV 
4MEGXV 

512X36 2ME£ (72RIN) 

IK36 4MEG J72P1MI 
2X36 BMEG J72P1NJ 
4X36 16M£G|72RN| 


100NS SON'S 70NS 60N5 

e.” 

I A" 1 T ** 30.” 29.” 

S3.** 36.” 39.” 41,** 

134,” 134.” 134.” 

**.” 

1*9.” 

359.“* 

449,” 


BPCR MEMORY BOARDS 5 yeas warranty 

9038* A 39* AT MACHINES BOCA AT PIUS | B.RAT W I OK flMJEG flO. 
4.0 IVA C OMPATKf- CONVENTWNAU &CW4W10 A EXTENDED MEMCflr, 
5UWOSWOOS. OS/2, UM/UM 6 . USES 

CUT-*®.” 2MEG-J60.” 4MEG-240.” SMfiS-380.” 
SOCUAM/2 H4M 

16 LIT MEMORY fOft ALL IBM MCA SYSTEMS. DOS A OS/2 UM £M5 4.0 SUPPORT. 

2-ff m U&S 1 MS HMM5, ?W $194 4MB $379 9m $449 


0RDER5 ONLY 


800-982-2925 

You can Fax aiders aver also 

TECHNICAL/CUSTOMER SERVICE/ORDER STATUS: 

( 701 ) 394-0204 FAX (7021 294-1164 

HOURS: m 7:00-6:00 PST, SAT lfcQMflQ PST 


Mfg. part #'j for convenience only. Mtwf nnereary piockicfi 3rd party. 
W£ ACCEPT INTERNAtlONAi OROC8S 

Intemcrtianal ndon stripped 1 DHL or Air Mail 

Wi ALSO PURCHASE EXCESS 
FAX C 


AIL PRICES FINAL Tradernartu are registered 
with ttair reipective C& 'i. 336. 3S7. 237, SX. 



TERMS! 

NO SURCHARGE FOR MC/VISA/AE 

MC, VISA, AE, OOP CASH, n£T 
PUrchow orderr hwi Unwereities 
FioriEPW 1000 1 Oov^mm^nt Ag^tidmi 

IVjpricil OwU. COO add $5-00 


AD# 

B-992 


■|Jrd*r wre* (wru in ma^auM. 

PRICES SL4XCT TO CHANGE. 
5HPFWG- 0FS (Min. 


20^ ResJtxAing f™ an rJiMidi within 30day! 684 W&lls Rodd, Boulder C!ty f 

Na reldnds or «chang» nher 30 d&/S - WAJJ1ANIY REPLACEMENT ONLY Nevada 09005 


328 BYTE - SEPTEMBER 1992 


Circle 21 9 on Inquiry Card. 















































































FOR THE BEST 
PRICE. SERVICE 
& SUPPORT 
CALL' 

800/998-8040 


EDITORS 

CHOICE 


June 27 , 1989 
Mass Storage Itol Qrdgr 


RECOGNIZED LEADER! 


Quantum 

2MB QULPSS2A rffjf 
7ms 3.5” i h H 
are Drive Kit $209 
Bit $249 

6 Bit Kit $229 

2GMB .: i - 

5ms 3.5 M 1"H ^ 
iare Drive Kit $359 
■ Bit $399 

6 Bft Kit $379 

40MB OULf'SSJOA 
6ms 3.5" 1"H ^ 
are Drive Kit $649 
Bit $689 

6 Bit Kit $669 


HDI SALES: 602/350-1128 
FAX 602/350-1150 

NATIONAL ACCOUNTS 
Purchase Orders 
800/9988014 
FAX 602/350*1180 

International: 602/350*1144 
FAX 602/3501188 

APO/FPO; 602/350-1145 

Order Status: 800/729-4490 


106MB ST3120A 
18ms 3.5” I"H *** 
Bare Drive Kit $299 
8 Bit Kit $339 

16 Bit Kit $319 


1050MB ST41200N 
15ms 5,25" FH 
Bare Drive Kit $1999 
16 Bit Kit $2199 


<W Seagate 


42MB ST351A rfffl 
28ms 3,5" 1”H 
Bare Drive Kit $189 
8 Bit Kit $219 

16 Bit Kit $199 

60MB ST277R-1 g*t\ 
28ms 5.25" HH 
Bare Drive Krt $219 
8 Bit Kit $279 

16 BE! Kit $299 


130MB ST3144A Jflf 
16ms 3.5" 1 M H 
Bare Drive Kit $349 
8 Bit $389 

16 Bit Kit $369 


245MB ST3283A Jflf 

12ms 3.5" I 'H 
Bare Drive Kit $599 
16 Bit Kit $619 


WE SHIP VIA 
FEDERAL EXPRESS 
80% OF ORDERS 
DELIVERED NEXT DAY! 

INTRODUCING THE 
INSIGHT CREDIT CARD 

CALL FOR DETAILS 
StKV?SS4)*ti2 


FUJITSU 


40 MB CP3GOO 
25ms 3.5” 1"H 
Bare Drive Kit $189 
8 Bit Kit $229 
16 Bit Kit $209 

170MB CP30174 
17ms 3.5” 1"H 'U 
Bare Drive Kit $399 
16 Bit Kit $419 


510M8 FJ2624A 
12ms 3.5' 1 HH 
Bare Drive Kit $1149 
16 Bit Kit $1169 


520MB FJ2624S 
12ms 3.5“ 1”H 
Bare Drive Kit 
16 Bit Kit 


120MB TA3020A 
15ms 3.5" 1"H 
Bare Drive Kit 
8 Bit 
16 Bit Kit 


MICROPOLIS 


1049MB 

HS MC1598 
I4rns 5.25” FH 
Bare Drive Kit $1949 
16 Bit Kit $2099 


340MB MC1684-7 
15ms 5.25” HH 
Bare Drive Kit $3 
16 Bit Kit $d 


i-'fear Replacement Policy may haw 
some restrictions. Shipping is not 


120MB MX7120A 
15ms 3.5" 1"H 
Bare Drive Kit 
16 Bit Kit 


660MB 

MC1624 

15ms 5,25" FH 
Bare Drive Kit $1399 
16 Bit Kit $1549 


1354MB 

HS MC1528-15 
14ms 5.25” FH 
Bare Drive Kit $2179 
16 Bit Kit $2329 


Hard Drives International 
1912 W. 4th SL, DepL HAQ 
Tempo, AZ 86281 


MEMORY FOR EVERY SYSTEM! 


LLOMB MX7213A 
.5ms 3.5” 1 P, H 
tare Drive Kit 
.6 Bit Kit 


Ail BARE DRIVE KITS INCLUDE 
All mounting hntctware, "Otek Manager 
ftihTiiitting/partjticining soFtwaro Ff 
.•:ecc3=ary. and HOI's Hard tJflve 
Reference MmiusI with cdtnpfcta 
install Eitric-n instiucticins. 

COMPLETE INSTRUCTIONS 


ALL 8 & 16 BIT KITS INCLUDE 

IE-Bit hr>-ji. adaptor hard,'Floppy "1 In 1 "’ 
can!roller or interface card, mounting kit 
( 3 . 5 " Wt Inc. littfiO hSh Mock Irezutel. rails, 
cables, ail mounting hardware. 'Disk Man 


INTERNAL EXTERNAL 

DOS $419 $699 


EVERYTHING YOU NEED! 


HARD DRIVES Inter, 


PURCHASE ORDERS/NATIONAL ACCOUNTS 800/993*014 


FrdeH 


Insight 


HOURS 

fl/ERV D^y 


jj HARD DRIVES 

Internationa! 
















































































MONITOR COMBO’S 


Now's the time to add a Monitor Combo to your computer 
system. The VGA Combo’s come with a 2 year warranty, and 
work AT. 386 and 486 computer systems. 

COMBO-MONO $99 

12" Monographic Monitor with controller card. 

COMBQ-VGA $209 

640 x 480 VGA monitor with controller card and 
256K video RAM, Works with AT or 386 computers 
COMBO-SVGA $439 

1024 x 768 Super VGA monitor with controller card 
and 1 MEG video RAM. 


& 


m 



HARD DRIVE COMHO'S 


Now’s the time to upgrade your computer system with our hard 
drive combo's. Change your outdated MFM drive to a faster 
more reliable IDE hard drive. Works with AT, 386 and 486 
computers, 

COM00-40 $225 

40 MEG IDE 28ms hard drive with controller card 
COM BO-105 $335 

105 MEG IDE t5ms hard drive with controller card. 

COM BO-130 $375 

120 MEG IDE 19ms hard drive with controller card, 
COMBO-210 $549 

210 MEG IDE 15 ms hard drive with controller card. 


HOC A 14.4k MODEM 


GREAT 
NEW PRICES! 



3M D ATA C ARTRIDGES 


PC200O-3M 

40 Megabyte 

$14.99 

DC20O0T-3M 

Theiamat for Colo. Mem. 

17,99 

DC2060T-3M 

Thetamat for Colo. Mem. 

22.99 

DC2080R-3M 

Rhomat for Irwin 80 

15.99 

DC212Q-3M 

120 Megabyte 

18.49 

DC2120R-3M 

Rhomat for Irwin 80 

22.99 

DC30OXUP 

45 Megabyte 

18,29 

DC600A-3M 

60 Megabyte 

19.99 

DC6150-3M 

150 Megabyte 

20.99 

DC6250-3M 

250 Megabyte 

24.99 

D8-112-3M 

8MM up to 5,0 GB 

12.39 


3M DISKETTES 


3-1/2" Diskettes 


1 Part# 

Description 

Per Box/10 

1 3.5DB 

DSDD 

$6.99 

1 3.5DS/F 

DSDD Formatted 

7.49 

1 3.5DSHD 

DSHD 

13.39 

1 3.5DSHD/F 

DSHD Formatted 

13.99 

1 5-1/4" Diskettes 


1 Part# 

Description 

Per Sox/10 

1 5.25DS 

DSDD 

$4.89 

1 5.S5DS/F 

DSDD Formatted 

5,39 

■ 5.25DSHD 

DSHD 

8.49 

BL5.25DSHD/F DSHD Formatted 

9.19 

r^P -- 


MONITORS 



Ml4401 BOCA V.32BIS. 14.4K Modem Internal $239 
Ml 440E BOCA V.32 BIS, 14.4K Modem External $319 
BOCA Research FAX Send/Receive Modem. Uses Rock¬ 
well chip set. transmits and receives FAXES up ic 96O0 
BAUD. Modem transmits and receives data up to 14.4K 
BAUD. Indudes Guicklink II Software. Made in the U.S. A, 
and comes with BOCA 5-year warranty. 

ZOOM MODEMS 

AMC 2400 Internal 2400 BAUD Modem $59 
AMX-2400 External 2400 BAUD Modem $69 





RM9502 14" Monochrome VGA Monitor 

[800 x 350,400,480) S139 

REl 420 14" Stipe r VGA Monitor 

(1024 x 760J Unlimited Colors $359 

- 2-year manufacturers' warranty 
MGN-G5 Monochrome TTL Amber $09 

(720 x 340) 1 T 

MON-06 Paper White TTL 14" $112 

MON-10 CGA/RGB [640x240) 14" $219 

MON-G7 VGA .41 Dot Filch 640 x 400 1 4" $239 

- One-year manufacturers' warranty 


11 1 MATH CO-PROCESSORS 


100% Compatibility Guaranieed: 386DX. 386SX 
and 286 systems & soltware. Lower-Power lor 
Portables ■ 1IT Lifetime Warranty 
2C87-12 For 286 Up 10 12,5 MHz $56 

2C87-20 For 286 Up to 20 MHz 64 

3C8M6SX For 386SX up to 16 MHz 72 

3C87-2DSX For 386SX up to 20 MHz 72 

3C87-25SX For 386SX up to 25 MHz 75 

3C87-25 For 386 up to 25 MHz 92 

3C87-33 For 386 up to 33 MHz 95 

3C87-4Q For 366 up to 40 MHz 123 


NEW LOWER PRICES! 


MEMORY MODULES 


TRIPP LITE POWER PRODUCTS 


256KX9-80 

256KX9-80SF 

256KX9-70 

1MEGX9-80 

1MEGX9-80SP 

1MEGX9-70 

1MEGX9 70SP 

1MEGX9-60 

4MEGX9-G0 


256K x 9T!Q NS SIMM 
256K x 9-80 NS SI PR 
256K if 9-70 NS SIMM 
1MB x 9-80 NS SIMM 
1MB x 9-80 NS SiPP 
1MB x 9-70 NS SIMM 
1MB x 9-70 NS SIPP 
1 MB x 9-60 NS SiMM 
4MB x 60 NS SIMM 


St 3,00 
15,00 
14.00 
44.00 
46.00 
46,00 
48.00 
48,00 
Call 


Back-Up Systems 
Each 

$105 
$169 
$194 
$199 
$269 
$379 
$529 
$2549 


Part# 

BC-250 

BC-40Q 

BC-500 

BC-5G0LAN 

BC-60QLAN 

BC-9C0LAN 

BC-1250LAN 

BC-4000LAN 


OMNI Back-t’p 

Systems 

Pari# Each 

OMNI-450LAN $299 

OMNI-6O0LAN $399 

OMNI-900LAN $549 

OMNM250LAN $679 

OMNI-20OOLAN $1149 


"THE POWER PEOPLE" - 


Line Sta b ill see r/Conditi oners 


UL listed and 2 year warranty. 


Part# 

Description 

Each 

LS-5Q4 

500 Watts, 230 Volt, 4 Outlets 

$98 

LS-600 

600 Watts, 2 Gullets 

77 

LS-604 

LS-600 with HI voltage regulation 

98 

LC-1200 

1200 Watte, 4 Outlets 

139 

LC-1800 

1800 Walts, 6 Outlets 

188 

LC-2000 

2000 Watts, 208/220/240 Volt 

243 

LC-2O0OX 

220/240 V, 2000 watts ,6 Outlets 

243 

10-2400 

2400 watts, 110 V, 6 outlets 

243 

LGH-240Q 

2400 watt rack mt n 110 V, 14 outlets 

287 


Modem Fax Protectors 

2 year warranty. 

Part# Description 

fSGTEL Lilelime warranty, 4 outlet, 6 ft. cord 
and modem protector [’Gold Seat) 
ISOFAX ISOBLOK w/ Modem protector 

TSB 3 stage Modem/Fax protector 

MP Economy Modem/Fax protector 

SMP 1 AC outlet w/modem/fax protector 

SM P -GS lifetime guarantee, [ 'Gold Seal) 


Each 

$59 

36 

38 

14 

29 

35 


TrtppLile Isobars 

All Isobars come with a lifetime warranty and UL listing. 
Part# Description Each 

IB2-D 2 outlet direct plug-in $23 

IB2-0/20 2 outlet, 20 amp. direct plug-in 39 

IB2-6 2 outlet, 6 fl. cord [ 'Gold Seal) 32 

IB4 4 outlet, 6 ft. cord ['Gold Seal) 43 

IB4/220 4 outlet, 6 It. cord, 220 Volt 49 

IBS 6 outlet, 6 fl. cord ['Gold Seal) 51 

IBS 8 outlet, 1 2 It. cord ('Gold Seal) 61 

IB-8RM 6 outlet, 12 ft. cord w/remote power switch 69 

EUROBAR 4 outlet, 6 ft. cord, 220/240 Volt 52 

Euro connectors 

IBFL12 12 outlet. 19" rack mountable 89 


DISK DRIVES 


DDD-04 51/4 inch DSDD 360K black faceplate $59 
DDD-05 51/4 inch DSDD 360K beige faceplate 59 
DON-06 51/4 inch DSHD 1,2MB beige faceplate 59 
DQH-09 3 1 12 inch 720K beige w-bracket 59 

DON-ID 3 172 inch 1.44MB beige w/brackei 59 

DDH-11 Same as DDH-10 without 5-1/4" 55 

Mounting bracket. Fits in 3-1/2" bay 


3-12” Drive Mounting Kits $9.95 


5 25KITFD Mounts 3-1/2" Floppy drive in 5-1/4" Bay 
5.25KITHD Mounts 3-1/2" Hard drive in 5-1/4" Bay 


_ 


Locations in San Antonio ■ Austin * Dallas 


HARD DRIVES 


ST-351 A 40MB, 20MS IDE. 3-1/2* $209 

ST-3120A 105MB, 15MS IDE, 3-1/2" $319 

ST-3144A 120MB, 19MS IDE, 3-1 12" $359 

ST-1239A 210MB, 1 SMS IDE, 3-1/2" $639 

SCSI Hard Drives 

ST-I239N Seagate 204MEG, SCSI, 1SMS F 3-1 /2" $649 
ST1480N Seagate 426MEG, SCSI, 14MS.3-1/2" $1399 
ST-41650N Seagate 1.4GB, SCSI. 15MS, FH $2479 
MFM Hard Drive 
ST -251 40MEG Fixed Disk without 

^^^ContratterS^5l^^^^^^$2^ 


1 (800)531-5369 


11342 IH 35 NORTH • SAN ANTONIO, TEXAS 78233 (512) 637-3200 

Hours: 7am—8pm Monday-Frtday • 9am-5pm Saturday CST • FAX: (512) 637-3264 
































MOTHERBOARDS 



Part# 

Description 

Each 

MB206-16 

16 MHz 286 Motherboard 

$85 

MB266-20 

20 MHz 286 Motherboard 

$95 

MB386SX-25 

25MHz 286 Motherboard 

$159 

MB386-33C 

33MHz 386 Motherboard 

$299 

MB486-33 

33MHz 486 Motherboard 

$659 


Descriptions and Prices on Mother Boards 
Subject to Change, 


EXPANSION BOARDS 


Part# 

Description 

Each 

IFC-12 

Serial Board PC/XT 

$11 

IFC-25 

2 Serial. Parallel, Game Board XT/AT 

$16 

IFC-13 

Parallel Board XT/AT 

$9 

IFC-20 

Game Board XT/AT 2 Ports 

$9 

1FC-70 

BOCA 2 Serial, 2 Parallel I/O Board 

$49 


DISK CONTROLLER BOARDS 


# Description Each 

14 2 Floppy Controller Board PC/XT $13 

15 Dish I/O Board Seria I, Parallel, Clock. 

Game PC/XT $25 

24 Fixed Disk MFM/ 2 Floppy Controller AT $69 
i IFC-27-2 AT 2/IDE 2/Floppy Controller $19 

1FC-29 Fixed Disk Control Jer Board PC/XT $47 
XT MFM hard drive controller board 
ST-01 8-Bit SCSI Controller Board $29 

T-02 8-Bit SCSI/Floppy Controller Board $47 
1-2000 16-Bit SCSI Hard/Floppy Controller Board $189 


POWER SUPPLIES 


Part# Description 

PS-150 150 watt XT Power Supply 

PS-2QQM 200 watt XT power Supply 

PS-200 200 watt AT Power Supply 

PS-330 230 watt Large Verfca I Case 

PS-200MINI 200 watt Baby Vertical Case 


KEYBOARDS 


$19 


$35 


$36 


KBY-6Q AT Style ■ LIMITED QUANTITIES 
AT style, to function keys. XT w AT 
K-156 Enhanced Style Key boa rd (XT AT) 
tOl keys with regular footprint lor XT or AT. 

Size: 301 /2'L x 7 IffiVi x1 t& , t6"H 
K-160 Enhanced Style Narrow Footprint 

Small footprint keyboard with tOl keys end three cable position 
connection to computer [left, center, right} for XT or AT Size: fS V 
2*1x6 1/2'Wx 1 5/!6 F H 

K-158 Enhanced Style Small Footprim $43 
Compact keyboards with 101/102 keys. 22 percent smaller than 
regular footprint. Size. 15 3/41 x 7 7/fl H W x 1 13/1FH 
K-158-1 Small Foolpri nt Spanish Language 
KB Y-39 E nhancsd Style r 12 Function Keys, 

XT or AT $49 

KBY-TRACK KeyboardTTrackball $79 

Keyboard with 12 Function Kays and Trackball. Microsoft 
compatible driver on a 525’ disk. User selectable XT or AT, 386 or 
compatible. 


$47 



SOUND BLASTER PRO WITH CD-ROM SOFTWARE! 


Includes Chess Master 3000 < Ultima VI ■ Wing Commander 


Features: 

- Stereo DACs and ADCs 

- Stereo Digital/Analog Mixer (Six input sources include 
FM, CD audio, microphone, etc.) 

Stereo FM music synlhesizers 

- MIDI interface 

- CD-ROM interface and Joystick Pon 

- All cables and operating manuals 


We Also Have CD-ROM 
Software 



SBPRO-CD 


Sound Blaster Pro With CD-ROM Software 


$199 



CD ROM DRIVE AND SOFTWARE 


91-011 Sony .535, 340MS Internal CD RDM Drive with a 1-year warranty. 


Bundled with: 

Reference Library Version 2.0 
Book of Mammals 

G rollers 1 )Bustrated Encyclopedia 1991 wrih Audio 

US/Worfd Atlas 

CD Game Pack 2 (1 2 Games) 

CD SetGo Version 1,9 


BOCA I/O 2 BY 4 


A High-Performance Interface Solution 

- Supports 4 serial ports and 3 parallel ports. Parallel Port: LPT1, LPT2, 
| Selectable interrupts; IRQ 5 and 7, Serial Port: COM 1-4, Selectable 

| interrupts: IRQ 2,3,4 and 5 

- Comes with two DB-37 to DB-25 cable adapters and one DB-37 
conn ector/bracket assembly with ribbon cable 

- Made in the USA 

- 5-year warranty 

- Free technical support 
-FIFO Buffering 


BDCP 







I02BY4 BOCA I/O 2 by 4 $109 


IfOCA MULTI PORI 1004/1DON 


A cest-efieciive interface solution for serial devices. 

A high-speed, nort-inlelltgent. multi-port enhancement board, Available 
in two versions, the board provides either 4 or B ports on a single board. 

- Choose 4 or 8 pons on a single board 

- Install multiple boards into one system 

- Utilizes ST16C554 UAHT technology - each ST16C554 chip is 
equivalent to tour NS16C550s with FIFO buffering 

- 8/16 bit interface 

- Compatible with ESA ft EISA systems 

- One 6' Rj-11 cable with DB-25 adapter lor each port and software 
drivers 

- Software Drivers on 5.25“ diskette for SCO XENIX system 
V & SCO INIX system V. Software driver not required for 

^ PC-MOS/386 



BB1004 

BB10OS 


BOCA 4 Port Board 
BOCA 8 Port Board 


$119 

$169 


C 


CALL NOW FOR 
THE NEW 1992 CATALOG! 
1 (800) 531-5369 




Circle 204 on Inquiry Cord, 


TERMS; No surcharge on preset cards, For G.G.D cfdsfs sxl $5- CO D 
orders are cash or casters chock only. Minimum C-Q.D, Order 1$ $25 
PCTs accepted from approved.accounts, Government, Institutional and 
Corporate Purchase Orders welcome. FAX your order To?-faster service. 

Aii orders under $99 wih be assessed a S3 handling fee. Orders or $99 or 
more, no handling charges. AH shipping is FOB Sen Antonio, Texas and 
wlH be added to imntic# Teitas residents add sales ttK AP returns 

require an RMA number aid we ask rhai all returns are Sent bach m the 
condition in whch you received them. A15% restocking fee wiil be 
assessuri on product that Ss returned in rson-resateabte cnnd&ion. Prices 
are subject to change, please call fo^ currant pricing We are not 
response for typographical errors. In $ hurry? Federal Express your 
Order r 2nd Day Economy. $5:75 up to 20 fcs.. Oversight Priority; $15.50 up 
|o 2D Ids. 



VOLUME DISCOUNT 
PRICES! 


11342 IH 35 NORTH ■ SAN ANTONIO, TEXAS 78233 (512} 637-3200 

Hours: 7am—8pm Monday-Friday * 9am-5pm Saturday CST • FAX: (512} 637-3264 


Altex 

Electronics 


1 ( 800 ) 531-5369 



















































ACER 486SX - 16MB SIMM m x ss) 

32MB SIMM (sm x u> 

COMPAQ SystemPro - 32MB MODULE 
DELL 486’s - 16MB KIT <2 SIMMS) 

32MB KIT (2 SIMMS) 

MAC llfx - 64MB KIT (4 SIMMS) 

MAC QUADRA 950 - 64MB KIT (4 SIMMS) 

MAC lid,Ilex,QUADRA 900 - 64MB KIT (4 SIMMS) 
MAC QUADRA 700 - 64MB KIT (4 SIMMS) 

SUN IPKELC - 16MB SIMM 


$ 599.00 

$ 1,999.00 
$ 1,599.00 
$ 598.00 

$ 1,198.00 
S 2,116.00 
$ 2,076.00 
$ 2,076.00 
$ 2,276.00 
$ 499.00 


OTHER MEMORIES AVAILABLE... 


IBM 


PS/1 - 2MB 

$ 68 

4MB 

$ 149 

M30 - 2MB 

$ 92 

M50Z r 55&x J 6S$x t 70 - ! MB 

$ 45 

2MB 

$ 89 

M55sx.65sx7Q 4MB 

$ 149 

M70A21,A6l r 121 - 2MB 

$ 90 

M40SX.35SX - 8MB 

$ 299 

M57sx,9a95 - 4MB 

$ 155 

8MB 

$ 309 

M80-041 - 1MB 

$ 65 

M8E>111J2U11 - 2MB 

$ 99 

M80-A21 A31 - 4MB 

$ 195 

0K Exp Board 

$ 128 

32-BIT OK Exp Board 

$ 165 

AST 


PREM, 386/20C - 1MB KIT 

$ 66 

PREM. 386/25 - 1MB 

$ 45 

PREM. 486/25 - 1MB 

$ 45 

PREM. | m - 1MB 

$ 45 

4MB 

$ 156 

SMB KIT 

$ 310 

PREM. II 1MB Exp Board 

$ 469 


COMPAQ 


DP 386/20 J 20E,25 - 1MB 

$ 66 

4MB 

$ 168 

DP 3S6S/16 - 1MB 

$ 66 

4MB 

$ 168 

DP 286N.306N3/2O - 4MB 

$ 149 

- 2MB 

S 89 

4MB 

$ 149 

8MB 

$ 299 

DP 356/33486/25 - 2MB 

$ 96 

System Pro - SMB 

$ 315 

OK Exp Brd 

$ 335 

DP 386S/16 1MB Exp Brd 

$ 105 

DP 386/20,20E,25 1 25E 


1MB Exp. Board 

$ 105 

DELL 


325D,P;333D P - 1MB 

$ 45 

4MB 

$ 149 

420425433 - 2MB KIT 

$ 90 

4MB KIT 

$ 178 

SMB KIT 

$ 298 

450DE450SE - 2MB KB 

$ 90 

4MB KB 

$ 178 

8MB KB 

$ 298 


HP 

Vectra QS-I6 - 2MB KTT S 129 
4MB KIT $229 
Vectra 486 - 2MB $ 89 

4MB $ 149 

8MB $ 299 

x-sttrttofi 700 Ser, - 2MB $ 89 

4MB $ 149 

8MB $ 299 

9000/40014261 - 8MB KIT $ 495 
16MB KIT $ 999 
32MB KIT $1869 
9000/4269 - 8MB KIT $ 428 
16MB KIT $ 828 

APPLE 

ll,SE,SE/30 - 1MB $ 32 

Classic - 1MB Exp. Board $ 54 
SE/SOJIcl.llcxJIslIC & 

Quad. 700,900 - 4MB $ 116 
Quad. 700,900 - 32MB KIT $1120 
lift ■ 16MB KTT $ 499 

llfx • 32MB KIT $1156 

Quadra 256K V-RAM $ 30 
LC 512K V-RAM $ 47 


LAPTOPS 

AST EXEC, NB ■ 4MB $ 136 

COMPAQ LTB386 - 4MB $ 229 

SLT386 ■ 4MB $ 168 

DELI 316320 LT ■ 2MB $ 99 

EVEREX TEMPO -2MB $ 78 

IBM L40SX • 4MB $ 160 

MAC POWERBOOK - 2MB $ 104 
NEC P.S. 286 386SX - 4MB $ 200 
P.S, 386 ■ 8MB $ 429 

PS. SX/20 - 4MB $ 200 

PANASONIC CF170 - 1MB $ 65 
T.l, TWL-MT 3000 - 2MB $ 80 

TOSHIBA 1CO0 - 2MB $ 108 

200CSXE - 8MB $ 388 

320CSXC - 4MB $ 160 

6200 - 8MB $ 315 

PRINTERS 

EPSON 6000 - 4MB $ 229 

HP IIP.IIUIID.P - 2MB $ 1 08 

IllsI 4MB S 135 

IBM 4019,4029© ■ 3,5MB $ 140 

4029 ■ 4MB $ 136 

OKIDATA 400 - 2MB $ 129 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



OTHER MEMORIES FOR: 

ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, 

LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP, 
SAMPO. SHARP. SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 

TULIP AND ZENITH. 

CALL IFOR OUR COMPLETE CATALOG 

TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TEL (818)855-5688 FAX (818)855-5687 


AU. PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THBR REPSECTFVE COMPANIES. 
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This Is One Flight 
You Definitely Wont 
Be Sleeping Through. 





So the novelty of flying wore off a long 
time ago. Cancel those reservations and strap 
yourself into the cockpit of the F-15 Strike 
Eagle® HI jet fighter computer game. This is 
flying as it should be. Slicing 
through war theaters around 
the world. Blasting enemy 
fighters to smithereens 
with high-tech missiles. 
Devastating strategic targets in 
dangerous bombing runs. 

Performing fantastic aerial aerobics. 

And dogfighting against a friend via 
modem. All brought to life by dazzling, state-di 
the-art graphics. Sure, it's not like flying first class. 


Njiimu 


Address 


But when's the last 
time you had fun 
flying first class? 

F-15 Strike Eagle III from MicroProse. 
get your copy, visit your favorite 
computer game retailer today. 

A€CHQPROSE 

ENTERTAINMENT ■ SOfTWAfft 

Seriously Fun Software 

r~ To get out free catalog, call 1-80Q-879-PL A Y ‘“I 
(Mon. - Fri-, 8:30 am - 5:00 pm EST) or fill out the coupon 
and mail it to: MicroProse Software, Inc. ISO Lakefront Drive 
Dept. DIO * Hunt Valley, MD 21030-2245 


State . 


Telephone ( 


1_naaj 


€ 1992 MicroPros Software, Inc. ALT RIGHTS RESERVED. 
Available for IBM-PC/Cornpatlbles. 
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3.5" IDE 28ms $199 


DRIVES AND BACKUPS 

Conner Hard Drives 

3000 42MB 
30104H 120MB 

30174E 170MB 

3204F 212MB 

Seagate Hard Drives 
ST351AX 40MB IDE 3.5 
40MB 
89MB 
100MB 
130MB 


ST251-1 
ST3096A 
5T3120A 
5T3144A 
Micropolis 
1654 161MB ESDI HH 16ms,. 

1664 345MB ESDI HH 10ms , 



749 

999 





Plus Development Hard Drive Cards 

Hard Card HXL 50MB/105MB . CALL 

Mountain Tape Backups 

FS4000 40/1 20MB AT Int. 

CALL 

FSB5Q0 80/304MB AT IDE Int. . . 

CALL 

Irwin Tape Back-Up 

Accuirak 120MB Infarrial Drive . . 

179 

Accutrok-t- 250MB Intemol Drive 

299 

FLOPPY DRIVES 

Toshiba Disk Drive Kits 

ND 04D 5.25" 1/2 HT 360K (PC/XT} $59 

ND08DEG 5,25" 1.2MB (PC/AT) 

59 

ND 356T 3.5" 1.44MB AT Kit. 

69 

Sony Disk Drives 

3.5" 720K [PC/XT/AT] .... 

59 

3.5" 1.44MB Slimline Bara 

59 

3.5" 1.44M8 . . 

59 

Packard Bell Color Monitors 

B551VG 14" 640x480 (.51mm] 

$199 

8538SVGL 14“ 1024x768 

Low Radiation(,39mm) ... 

279 

8548SVGL 14" 1024 x 768 Low Radiation 

Non-Interlaced i.28mm]. 

369 

Panasonic Color Monitors 

C-13811 14" 1024 x 768 ( 28mm 

) $349 

C-1 395 14" 1024 x 768 < 23mm) 

449 

Leading Edge 14"' Monitors 

Mono VGA Monochrome 

129 

C39AD 1024x760 (,39mm) . 

245 

C28AD 1024x760 [,20mm] . 

299 

C2&M 1024x768 

Multisync [,20mm) 

350 

NEC Multisync Color 

3FGX15 11 1024x768 

659 

4FG IS” 1024x 768 

755 

5FG 17" 1280x 1024 

1450 

5D 20" 1280x 1024 . 

1699 

Sony 14" Color 

1 304HG 1024 x 768 Multiscan 

599 

1320 640x400 VGA .. . 

349 



Intel Aboveboard 

Abcw Board ISA w/2M0/4MB 

CALL 

Above Board MC far PS/2 . . 

249 

Boeo Boards 

Boca I/O 2 Ser., 1 Par . 

45 

Baca I/O MCA 2 Ser . 1 For , 

59 

Boca I/O 4 Set. 2 Par 

99 

Boca AT Plus 0K/2MB . 109/209 

Baca VGA Basic 640 x 480 . . . 

49 

Bocg VGA Basic 800 x 600 

59 

Boca SVGA 1024x768 

119 

Boca SVGA 1024 x 760 

high resolution color ... 

129 

JOYSTICKS 

Elronics Super Shooter Joystick 

$10.99 

Gravis Analog Joystick 

31.99 

Gravis Eliminator Game Card 

24.99 

Gravis PC Game Pad 

19.99 

Etronics Smartee Mouse . . . 

$25.00 

IMSl Pel Mouse , , 

19.99 

Logitech Mouseman Combo . . 

69,99 

■Logitech First Mouse Serial . 

39.99 

Logitech Portable Trackman 

99,00 

Microsoft Ballpoint far Laptops 

119.99 

Microsoft Serial Mouse w/Wlnd. 

149,99 

Microsoft Mouse Serial/Bus .... 

79,99 

Mouse System Omni mouse II 

w/Point Bus/Seriot 49,99/35.99 



Feather Light 

& Priced Right! 


3B6SX/20 40MB 43V 
3865X/20 60MB 63V 
38ASX/25 60MB 63 V/4 
386SX/25 80MB B3W4 
386SX/25 120MB 
123V/4 

3865X/25C 60MB 63V/4 
386SX/25C BOMB 03V/4 
386SX/25C 120MB 
123V/4 


AST Premium® E*ec rM Notebook Series 

AST's Premium Exec Notebook computers pock the highest 
performance, processing, and more standard features, into 
a convenienl compact package weighing only 7 lbs, 

The Premium Exec 3865X/2Q ond 3865X/25 include the 
latest flat panel display technology , providing high-resolu- 
tion VGA on o "paper white" screen, capable or supporting 
32 shades of gray. 


The New Premium Exec 3S6SX/25C offers passive 
matrix color, 16 colors at 640 x 460 resolution and 256 
colors ot 320 x 200 And, at a price other manufac¬ 
turers charge For slower speed monochrome systems. 


'remtum Exec 3865X/20 I 

i 386SX/20MHz processor 
1 40MB or 60MB fast-access, 
2.5“ lightweight HD 
' 2MB RAM exp. 1o 0MB 
i 3.5" 1 44MB FDD 


30 hires: 

■ Forts fS, IP, 1 Video 1KB 

or mouse 

■ MS-DOS 5.0 from AST 

■ Free carrying cose with 
handle 



Premium Exec 386SX/2S 

■ 386SX/25MHz processor 

■ 6QMB,0GMBcr 120MB fast 
access. 2,5" lightweight ED 

■ 4MB RAM exp. to BMB 

■ 3,5" 1.44MB FDD 


386SX/25C Features; 

■ Ports. IS, IP, 1 Video, 1KB 
or mouse 

■ MS'DOS 5.0 from AST 
1 Free carrying case with 

handle 


AST. AST logo ond Pi-emiuitt are and- Ease el □ rradsmorlt oF AST Rmearch, Inc. 

All other product or brand nc«te* nr« IrodeiAoi-liv or rfifl^terKl tiodflmarU of ihoii TOHHKfiwa corryxinies. 


M4IH COPROCESSORS 

Intel Moth CoProCeiiora 

8G287XL (6,8,1 GMHxJ 

andl S0C2S7 (12MHz] 

80387 SL i!6/20/25MHz| 

80387SX t!6/20/25MHz| 

80387 {16/20/25/33MHz] 

80487SX [20/2 5MHz] 

Rapidcnd 11 6/20/25/33 MHi| 

Ov*rdHvi [New) 486SX / 20 .CALL 

Overdrive [New) 486SX/25. CALL 

Cyrix Math Coprocessors 
02S87 [0 20MHz 00286) CALL 

83S87 [ 1 6/20/2 5MHz SX) FOR 

83D07 [ 16/20/25/33MHz) LOWER 

83D07-4O [40MHz 00386) PRICE*! 


CALL 

FOR 

NEW 

LOWER 

PRICE*! 


MEMORY UPGRADES FOR 
IBM 

Legend IBM™ Compatible PS/2 
Memory Upgrades 

529002 2MB 30 206 $109 

529020 2MB70-E61,70-121 109 

529S36 2MB70 A21 109 

55 1029 2MB Exp 8d 50Z, 60,55SX 299 

Legend Memory available far Toshiba 
Laptops, AST, HP, Mac & Others, CALL 


CHIPS AND ; 

All speeds 


CALL 


MULTIMEDIA 

SoundBlaster Pro $199.99 

SoundBlaster Pro Basic 159.99 

SoundBlaster PC ....,.99.99 

Multimedia Ini. CD ROM Drive 
w/SoundBfaster Pro 579.00 

iABTEC SS-100 Ampli fied Speaker 19.99 
lABTEC SS-700 Amplified Spaeker 29.99 
Sony CD-ROM 7205 Exl. XT/AT 
w/Laser Library 549.99 

Includes: Compton's Family Encyclopedia. 
Languages of the World/ Taolworks, 
World Atlas and more. 

CD-ROM Software 

Audobon'i Birds of America 29.99 
Chessmqster 3000 59.99 

Greatest Book Collection 32.99 


King's Quest V 
Library of the Future 
Microsoft Multimedia Beethoven 
New Basics Electronic Cookbook 
Shakespeare on Disk 
Sherlock Holmes 

Spirit of Excalibur . 

Stellar 7 . , 

Where in the World is Carmen 
Son Diego Deluxe 


39.99 
134.99 

52.99 

64.99 

19.99 

39.99 

32.99 

39.99 


64.99 


i —* 


2400 Gaud In-temolw/mtiwaro 

2400 Goud External nc- wftwor^ 

2400 Gaud Internal w/V 42 & 'nffftware 

2400 Baud External w/V.42 no software 
9600 Baud Internal w/V 42 & Mhwan 

9600 flerrd External w/V 42 rte- saftwaro 

$49 

69 

95 

119 

249 

259 

==TR0N!CSM 

MODEMS 

a 100% Hayes Compatible 

A 2 Year Warranty 


DISKETTES 

elek-tkk 

maxell. 

SONY 

3M 

ft Vitaliim 

3 1/2" OSDD 

S5.99 

S7.99 

57.99 

56.50 

$ 7.99 

31/2" DSHD 

10.99 

12,99 

12.99 

1399 

n .99 

5 1/4" O SDO 

3,99 

5.50 

4,99 

5.99 

5,50 

5 1/4" DSHD IIBM AT| 

f 6.99 

1. V¥ 

0-99 

9,50 

5,99 


3M ® 

ATM CAR 

TRIDGES 


Regubr 




OClOOA(Mkii) 

S 14,99 

DClOOOiViiniS 

514.50 

OC360XL/P 

20,00 

DC2000|Wim,) 

14.99 

DC6O0A 

21,00 

DC 2080 [Mdral 

19,50 

DC6150 . . 

22.00 

DC2120 [Mirwl 

20.99 

0C6250 

26.99 

DC1.3 SO Magnus 

36.99 

OCd320 . . 

29 00 

2000 Taps 


0C6525 

34.00 

* Owe Cteanar 

19.99 


Pre-forma tted 

DC6C0 NC/kriofirai™ $25.50 
DC415Q./Z 0 taW™ 28,00 
DC 2tXX>/Knppoma1 T “ >9.00 
DC 2000/ T h donna 1 1M 19.00 
DC208O/Rhamai tM 20.99 
DC2t20/Rhamal 1 *’ 25-50 
DC?12U/Ximat™ 25.50 


Call far large quantity pricing. 


Call far wholesale pricing on 3M computer tope. 


SOFTWARE 

Qukken LetierPerfact .94.99 

w n M° WS Iioa ^'job Seatchl 9 ’" 
386 Mox.54.99 R esume p r0 36.99 

fo*works 39.99 p rese ntation Tt.sk 

Corny DoBy Force. 124,99 

3 ar ™r „ ' 54 - 99 ProCom Plus 6S.99 

Central Point proCota Plus 

* n, : ¥ 7 D s ' . * T S ® Windows 94.99 
Central Point Backup Speedstor 59.99 

rL L'C'/i QuOrtroPro 

r V4 '° ■ ■ 399.99 

Fostback ror QEMM 3S6 y 6 5^99 

Windows 99^99 StackerV 2.0 64.99 

Fax Grabber 104,99 WinFnx p ro 74i99 

KdPix 34 -* 9 XTREEGold . 99.99 

WeSrod^SQO^OfherS^ 

M Compfate Line Of 

EPSON 

* OKIDATA 

Dot Matrix 3* Laser Printer* 
C6Hfo^ur^ow^ow^kes^ f 

Loser Toner Cartridges 

HP92275 - LaserJet 1IP/I1P+/IIIP $59-95* 
HP92205 ■ U/LI+/U 500+ 81.99* 

HP92295 - LaserJet ll/IID/IH/IIID 79.99* 
HPP2291 LaserJet IllSi 107.&9* 

Ink Cartridges 

DeskJ^/DeskJet Plus Ink Ccxtidoes t 5.99* 
DeskJet High Capacity Cartridge 23.99 1 
DeskJet Color Ink Cartridge 25.991 

1 Quantity Discounts Available 

Trays 

lower Cassette IIP/IIP+/IIIP . ... 135 

Letter 11 / Legal Size 11 IIP/IIP+/II1P 49 f 59 
Envelope Tray H IIP/IIP+/ltlP ... 65 

Letter / Legal Size ll/IID/llt/IIID . .52/66 

Envelope Troy II/IID/III/IIID .70 

Letter Size NISI / Legal Size IllSi 95 / 95 
Executive Size IllSi .. . 95 

11 Requires Lower Cassette 
Memory Boards 

I MB Memory U BP/IIP+/1IP/III/IIID 149.00 
2MB Memory U EIP/IIP+/IIIP/III/IIID 249.00 
1 MB Memory LaserJet IllSi 115.00 

4MB Memory LaserJet IllSi .. 325.00 

ENHANCEMENTS PACIFIC 

25HM 1 Pant Cart. ll/IIP/!tP+/!l!P/IIICALL 
25-1N-1 Foal Cart DeskJet 500/Plus $99 
I MB Memory Board IIP/IIP+/III/IIID . , .89 
2MB Memory Board IIP/IIP+/III/IIID 1 29 
Postscript Cart, far IIP/IIP+/IID/llt/IIID 299 

MODEMS AND FAX BOARDS 

Internal Hayes 

2400 Baud with Software $239 

Externa/ Hayes (with software} 

2400 Baud Smartmodem . 279 

Ultra 96 599 

Hayes Ctotimo 2400/9600 Ext. . . 125/339 
Internal Hayes Compatible .1 (with software} 
Practical Peripherals 

2400/2400 V 42 75 /115 

2400 IBM PS/2 . 199 

9600 V,42 269 

External Hayes Compatibles 
Practical Peripherals 

24005A / 2400SA V.42 99/125 

9600SA V.42 bis. 279.99 

2400V. 42 Pocket Modem w/Send Fax 159 
Other Hayes Compatibles 
Intel 9600 V 32bis with Software CALL 
All US Robotics Madds CALL 

Intel SotisFAXtion 

2400 mod.FAX 96/40 S«nd/Recv, 99 
2400V 42 mod, FAX. 96 Send/Recv 299 
14.4 mod, FAX ! 4.4 Send/Recv. 399 

Practical Peripherals Fax Modems 

' J ~ Fax 99 
Fox 199 

r . Fox 37 5 

14400 V 32 Ext, w/9600 Send/Recv. Fo* 399 

Elronics Fax Modems 

2400 Baud Int w/9600 Send/Recv. Fax 85 
2400 Baud Exl. w/9600 Send/Recv. Fax 99 


CORPORATE CUSTOMERS INVITED 
We offer large bid opportunities. DUNS # 09 718-0517 

OPEN ACCOUNTS-Net 36 terms avai lable la DB.B actaunli raled 
7M or belter Actual fr&ghl chargers FOB Sltr&je |L Phone [ai indi¬ 
cated] or fax or don. Corporate Account*, 708-677-7160. Mail 

PO l [«indicated! to Dqll Cl 132 

PREPAID ACCOUNTS-Uso Vila, MasterCard, cboclt or money ordor 
(cm codi or c.o.d 's pleasa).When ordering by mail pleaLe call in ad- 


ET. VALUELJN£ or/ BfK-TBC nevtr «Hi ite custeitwri'namti. 
Pricti subi«i lb chonqs; producli iub*Kl te flvnfabiliry whita quantilies 
EK-TEK is 


lox. Min 


lor shipping and handling chargei. Shipment to IL add 7.75^ 
.in imum order $ 15.00 9 / 9 ^ Write far FREE catalog. 


— WHtll MDlf Til A If JU 1 T TUI PBICI IS HIQHT 

7350 North Under Avenue, Skokie, Illinois 60077 

800 - 395-1000 


kut.ELEK 

iTURN POUCV-- A|l sales ana Final iwcepi ddective-s ^hich vrill be repfaced 
cteicnl mcrchqndkse ctiy Crrmputenj am] larap pcnphcrd|-3 vrortijyioW 
slivpry; moil smrdl items 30cnlmderdnys. after whidi manufadurcr'i wamn- 
applies Na returns wiifl be otaepled ^ifaoul on RMA lYumbef. Unauthoriiied 


returns and refused shipments subiect te 1 5% restocking charge. AL 
L ----—hRST OUALtTY AND COMPLETE 


so 15% lacking charge. ALL SLEK-TEX 
MERCHANDISE IS BRAND NEW. &RST QUALfTY 
te no evsnr wiR flEK-TEK be liable far any 

consequeniol or oteec^ise Ejsppt«» Jtoted he . 

ET Valueline is the telemarketing and mail order department of ELEK-TEK, inc* ^ ™^Ity 


In IL 708 677-7660 


tX 


I including 


ALO02 
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TASK FORCE 






A legendary year in the History 
ot naval conflicl has returned. 

The Pacific Solomons 1942. Setting for a series of naval confrontations that would 
change the course of World War ft, And the setting for the first in a new 
series of spectacular Pacific War simulations from MicroProse. 

Task Force 1942 is your chance to command a Heel of destroyers, 
cruisers, and battleships against aggressive enemy forces in the 
South Pacific. 

No detail has been overlooked in this painstakingly researched 
simulation, Torpedo wakes. Thrilling night combat. Blinding explosions. 

Flares. Even harsh weather conditions. Ail presented in 
breathtaking realism. 


Actual Screens 
may vary 


Circle 221 on Inquiry Card. 


Issue commands to ships and convoys. Fire forpedos into enemy 
backsides. Control crucial bottle positions. Shell enemy targets. 

Confront enemy ships head-on. And, If you choose, lead the Japanese forces info battle. 


Task Force 1942 from MicroProse. it's the only way to experience the thrills... and risks... of naval 
combat in World War II. To order, visit your nearest retailer or call 1 -800-879-PLAY. Call today, 


SURFACE NAVAL ACTION IN THE SOUTH PACIFIC M 


1 SO Lakefront Drive. Hunt Valley. Maryland 21030-2245, 

■ 1992 MicroProse Software. Inc. ALT. RIGHTS RESERVED. 
For IBM-PC/Tandy/compatibles. 













Say Good-bye To 
The Language Barrier. 


Breakdown 

A global computing event that unites, under one roof, 
today's connectivity experts for one targeted purpose — to 
pronounce that networking is the universal language of 
choice. 

NetWorid 92 

The United Nations Of Networidng 

NetWorid 92 is the talk of the connectivity industry. A 
cutting-edge exhibition of conferences and seminars where 
hardware and software developments are introduced, 
discussed and demonstrated. A conference that speaks the 
language of productivity and translates ideas into action. 
Whether you communicate over L4Ns, WANs or wireless 
networks, or operate over diverse operating systems, 
NetWorid 92 is your primary venue for innovative products 
and services. Converse in many languages with industry- 
leading manufacturers and form a lasting connection that 
can translate into increased efficiency and safes. 

Educational Seminars 
A Universe Of Networking Possibilities 

NetWorid 92 presents an encyclopedic display of intensive 
educational conferences and hands-on educational 


seminars on internetworking. Digest state-of-the-art tech¬ 
nologies and processes that can propel your present 
networking plans forward, allowing you to expand software 
applications into new environments. And learn an unlimited 
vocabulary that will place you at the forefront of future 
strategies. 

Improve Your Communication Skills 

Don't isolate yourself and your company within the confines 
of yesterday’s network architecture. NetWorid 92 lets you 
open your lines of network communication, resulting in 
bottom-line benefits to your company. 

For additional show information, contact Jodi Levine, 
Show Manager, at 201-346-1400 or Fax 201-346-1602. 


NETWHRLD 92 Dallas 

The Universal Language 

October 13-15,1992 
Dallas Convention Center 


Circle 387 on Inquiry Card. 



Fai&gnBuyer 

Program 


Bruno Blenheim Inc. * Fori Lee Executive Park * One Executive Drive * Furl Lee, NJ 07024 * 201-346-1400 • 800-829-3076 * Fax; 201-346-1602 












































Tv 


Rake in the Savings With Buiidog! 

9 Years of Dedicated Service to PC Users! 

1 - 800 - 438-6039 


Network 


3COM 

3C503 Etherllnk 11/ 5-pack.189/799 

3CS&3TP 10 Base T...220 

3C505B Ethernet P1US .579 

3C507 Ether fink 16. . 279 

3CS23 MCA Ethernet ...269 

ARTISOFT 

Starter Kit 2mtops/A£2 .......325/459 

Starter KitAE3. 539 

Lan Cards 2mbpa/AE2...129/199 

Lan Car/AE3 .. 229 

Central Station......419 

NOVELL 

Novell Lite 1.9,'■starter kit ..69/399 

Netware 2.2 5/10 User......... 479/1099 

Netware V.2.2-50 user 1699 

Netware 3.11 20/100 User 1699.3646 

Netware 3.11-10 User 1375 

NE1000/NE2009. 129/155 

NE 3200 ... 669 

Access Server .. 1595 

S ^C1 30/PCI 30E .. 75/99 

PC6O0WS/PC6O0FS .129/209 

HUB &-Active/4-Passive.249/69 

Ethercard & bit/16 bit...149/169 

Token Card 6 hrt/16 bit. 349/399 
10 Base-T Card 6 hit/IB bit. .. 185/205 

3606TP tOBT concentrator.409 

3106 16 bit Ethernet 10BT coax rr 159 
3512TP Elher.lOBT cone.12 port 709 
THOMAS CONRAD 

TC4045 16/4 Token Ring . 499 

TC61E1-11 16 port smart hub ....679 

TC6242/TC6242TP+... 69/99 

TC6245/TC6245-TP+ .. 199/219 

TC6045/TC6045TP+.190/210 


Network Software 


Borland D Base tV LAN-1 user .249 

Borland Qualrc Pro V 4.0 ntwkable ..319 
Close-Up lan 2user/S user .... 249/479 

Foxpro Lan 6 user. 515 

Lotus 2.4 server/node.559/339 

Lotus 3.1 server,mode..62S/409 

Norton PC Anywhere V A .5.119 

Norton PC Anywhere V.4.5 Lan_....325 

Peachtree Network Accounting.499 

Proeomon Plus Network 5 pack..... .. 325 

Untouchable Network.. ...429 

Word Perfect Office- s user .269 

WordStar 2006 LAN-3 pack ... . 259 

X Tree Virus Sate Lan..379 

X Tree Net/ for Uni*.319/169 


Software 

Aldus Pagemaker ... 

.499 

Carbon Copy/Close Up.. 

Clarion P roDeveloper .... 

, 110/109 
449 

ciipparS.O . 

.429 


DPase IV 1 5 469 

Desqview 366... 129 

Foxbase/FoxPro _..... 195/449 

FreeEance Plus. ..... 309 

Harvard Graphics..359 

Lotus 2.4/3.1 Plus ..345/379 

Lotus Symphony .469 

Lotus for windows .. ...415 

Smart Suite-'Upgrade ... 449/339 

Microsoft Win dews 3.1 /Word .69/219 
Microsoft Word lor Windows 319 

Microsoft Ekcet for Windows.. 299 

Norton Desktop lor Windows 94 

Norton Utilities 6.0 . Ilfl 

Norton AnllVirus. 65 

.139 


Paradox.... 

QAA 4 0 

219 

Ou attfo Pro .. 

. . 299 

Ventura Desktop Publish|ng .. 

479 

Word Perlect 5.1.. 

.. 255 

Word Perfoct for Windows.,,.. 

. 259 

WordStar 7.0/2000+... 

.259/225 

Chips 


Notebooks 


TEXAS INSTRUMENTS 
3300-66/60/120 .„, m . 2025/2195/2589 

3090 Win SX- 60/60 . 1995/2339 

3O00 Win SX/120.... 2699 

TM4000 Win* 4MB 

SX/1& W/ 80MB HD ...^.2495 

SX/25 wt 120MB HD.2999 

DX/25 W/ 120MB HD...3325 

UBREX 

SX./20 * 4 MB W/40HP 1250 

SX/20 ■ 4 MB W/60HD .......1325 

SX/20 * 4 MB w/SOHO .1450 

AST3E6SX-20 

43V * w/ 40MB -2MB .. 1995 

63V * w/ 60MB ‘2MB .. - 2299 

NEC 

UltraUte SX20 w/ 66.2539 

Ultralite SX20 W/ 60 ..2599 

ullralite SX25 color w/ 60.4999 


INTEL 367-33. 199 

367-SX16/20.119/129 

C YRIX SX 16/20/2 5 . 77 

SX33.95 

DX33/40 . 95/12S 


Monitors 


NEC MULTISYNC 

3FGX/4FG _. 689/769 

PANASONIC 

1361 /1395 „..... 329/4 39 

1991-20*128ax 1024 ,—...1559 

SAMSUNG 

Flat While ML4571 119 

CVB 4995 Syncmasler 2E .....^.....269 

CVM 4967 Syncmasler 3E.299 

CTX 

&466/S460NI. 269/329 

3436 Mu Hi scan 26 ...399 

176Q 17* VGA 26. 669 

5439/5432. 229/275 

NANAO 

907OU/9060I .-.669/1025 

5501/5601 . 1149/1699 

VIEWSONIC 

7/8/6SF .... 1069/369/629 


Video Cards 


ATI 

VGA Integra 512K. 69 

Graphics Vantage imb . 349 

Graphics Ultra w/I MB .. 459 

6514 Ultra PIUS W/ 1MB .„.309 

VGA Wonder XL w/ imb .169 

BOCA 

Basic VGA/Super VGA.63/129 

CA RDINAL 

VGA 700/732 W/lMB...,119/139 

ORCHID 

Prodesigner tl w/ 1 mb .. 165 

Fahrenheit 1260 degree with 1 MB... 269 
VIDEO SEVEN 

1024i Plus wt 512. I,. .. 95 

V RAM II 1 mb..... 269 

Win. VGA w/ 1 mb...159 


Modems & Fax 


CARDINAL 

240O INT/EXT..._.....62/64 

240O I NT/E XT w/MNP .69/99 

9600 t NT/EXT. 249/279 

96/24 Fax modem I NT ...69 

HAYES 

Ultra 1 44 V.32 .,,679 

Ultra 9600 ext. 599 

Optima 96O0 V.32. *,.,..349 

HEWLET-PACKARD 

Plain Paper Fax 206/310 - 999/1339 

^Satisfaction Modem 200 / 400 . 209/409 
PRACTICAL PERIPHERALS 

9600 V.42 Int/Ex!. 269/279 

1.44FX fax,modem Inl/Exl.... 350/369 
US ROBOTICS 

16.6 HST ext. w/ASL .569 

Dual 16.6 HST ext .749 

Shared Access KH ...649 

ZOOM 

FC 9624. „,99 


Printers 

CANON 


LPB4+/LBP6+ .. 

...919/1499 

8J20 

.399 

BJ 300/330 

469/599 

DICONIX 


iaosi/701 ... 

.299/439 

EPSON 


LX610/AP 3250 „.. 

155/219 

FX650/FX1O5O . 

.....269/379 

LQ570/LQ67O __ 

.269/435 

LQ1O70/LG1170.. 

.375/579 

LQ2550 . .. 

... 849 

E PL6000.‘75O0 ....... 

1295/1699 

□FX500a/6000 . . 

1269/2139 

HEWLETT-PACKARD 


Laser Series Ill/ll ID_ 

1549/2599 

Laser IIP/IIJP.. 

..669/1069 

Desk Jet 500/50OC . 

„„,439/759 

IBM Laser 


6/6P . . 

1479/1625 

10/10P ... 

1749/2699 

NEC 


Silent writer 95 

.1460 

OKIDA 74 


164/360 ___ 

.229/219 

320+/390+.. . 

314/439 

321+/391+. 

.435/595 

3 93 +/393C-H 

.910/999 

4O0/80O LASER . 

... 599/925 

610/620 LASER .. 

1064/1249 

630/840 LASER . 

1269/1589 

3410. _ 

1299 

PANASONIC 


1123/1124 i .. 

.199/275 

1624/1654 .. 

..... 339/539 

2180/2123 , -.—. 

.175/255 

1695/2624 ___ 

....,369/379 

4410/44501 

...649/1079 

4430/4455 . 

...909/1719 

QMS 


PS 410/815. 

1529/2949 

Color Script 100 model 10p.4699 

LASER ACCESSORIES 


Upgrade for HP III 1 mb 

_79 

Upgrade- HP III 2mb/4mb .109/179 

Pacific Data 25-N-1 

249 

Pacilie Page PE/PE XL 

269/649 

Pacific Connect 256K.... 

.. 249 

Complete Font Library .. 

..249 

Font Bank Cartridge 1.5 Mb.269 

Memory Boards 


AST 

Six Pack-H W/384K XT.. ..129 

SIX Pack 266 W/0K AT.95 

Rampage PCw/1 mb ..-.,265 

ORCHID 

Ramqu ast 16/32 W0K PS/2.199 

Ramquest 6/16 w/0K XT/AT.129 

ACCEL ERA TOR BOARDS 
Q rciild Tiny T urt>o 266/Extra. 119/179 
Inlei Inboard 386PC w/1 mb.499 


Bulldog Systems 


Bulldog's Slander d Configuration 

Dual Floppy Drives * SuperVGA Card 
with 1 Mb HAM * 14" Color VGA 
Monitor [1624 x 760) - DOS 5.0 * 
Windows 3.1 * Mouse -1 yeer 
warranty? 

386-SX/25 w/2 MB W/flO MB HD ..1249 
356-33 (64K CACHE) 4MB . 130HD 
$1549 

466-33 (256K CACHE>4MB, 213MB HD 
£2395 

466-50 (2S6K CACHE>4MB, 213MB HD 
£2650 

Call for ether centtguretione 


Drives 


CONNER 

120 IDE 3.5/200IDE 3.5.349/549 

IOMEGA 

90 MB Ins Ida r/TranSportable £79/689 

Dual GO ext .....1495 

MAGNAVOX 

461RSEXTCDW/ software.369 

MAXTOR 

7120A 130 mg ..... 369 

213 A 210 meg. 569 

MICRO SOLUTIONS 

Backpack Ext. Floppy 1.2/1.44 160 

NEC 

CDR 84 lnt /74 ext . 509/549 

CDR 37 portable ., 369 

quantum PASSPORT XL removable 

S0MB/10SMB .. 359/495 

120MB/240MB... ... 699/669 

seagate 

ST3096A 69 mb IDE . 289 

ST 3144A 120 IDE ........ 379 

S YSG E N- Modi /« D/s k 

4O/80/120 .. 399/569/649 

FLOPPY DRIVES 

360K/1.2MB/1,44 MB.59/59/59 


Tape Drives 


IRWIN 

Acc utralf 120/250..169/239 

COLORADO MEMORY SYSTEMS 


DJio 120 Meg In! Jumbo,,. 

.193 

DJ20 250 M ag 1 rrt Ju mbo.. 

.259 

QFA TOO Mag Int. 

.„,...71» 

MICRO SOL UTIQNS 

40/120 Bp-dkpfl^k 


60,'250 Backpack........ 

..429 


Mice & Misc. 


Microsdfl Mouse w/WIrvdowS 3.1 . 149 
Microsoft Ball Point Mouse 11 8 

Logitech FoLoman. ......519 

Logitech Trackman Serial /Bus ....69/65 

Epson 30QC w/ interface . . 1175 

Logitech Sean Man 256 ...„.269 

Sound Blaster Pro .. 169 


610 Industrial Park Drive 
Evans, Georgia 36009 
PQ Box 211043, Martinez, GA 30907 
OPEN weekdays: 8:30 im, to 6:90 p.m. 
(706) 860 7364 - PAX (706) 860-7358 


BULLDOG 

COMPUTER PRODUCTS 
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Dual 

Access 


Keyboard 
Control„ 


AutoBoot 


• Each unit accommodates 
from 2 to 8 PCs 


• up to 12 units can 
be cascaded 


Dealer program Available 

cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


PC, PC/XT. PC/AT and PS/2 are trademarks of 
International Business Machines Corp. 




• PS/2 Mouse support 
available 


• Mounting kit available 
for 19 M and 24" rack 
installation 


CONTROL UP TO 96 PC 
PILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING- 

COMMANDER 

by cybex 


• select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• no external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™" Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 
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of high speed graphics hoards. 

All Volante high speed graphics boards offer: 

* Built on ISA, MicroChannel or VME bus 

* Video memory upgrades to 4 MB 

• Program memory upgrades to 4 MB 

• Razor sharp resolutions from 1024x768 up to 
1600x1280 

* Blazing color selection from S-bit to 24-bit true color 

* Optional T1 TMS34082 floating point processor for 
enhanced 3D acceleration 

* Superior speed of the Tl TMS34020 graphics engine 
paired with National Design's advanced .ASIC technology 

• LIFETIME WARRANTY - no gamble here! 

Whether your game is CAD, Microsoft Windows f graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


Call 800-253-8831 now for information 
on the breathtaking Volante series. 

Phone; 512-34^5055 Fax; 5 i&34&5G5 a 



Circle 224 on Inquiry Card {RESELLERS: 


NATIONAL DESIGN, INC 

.9171 CAPITAL OF TEXAS HWY, H 230 

AUSTIN, TEXAS, 78759 

225). 






















ACP-T he Superst ore with Super Deals! 


Hard 
Drives 

Western Digital 

High performance 
'Caviar" series with 1 
height. Cache Flaw™ and 32K buffer. 
.C2B0 BOMb 1" 3.5* 14mi 
■ 35* 14ms 
1 3.5* 14ms 


IDE . 
IDE... 
IDE,. 


Call 

Call 

Call 


IDE ....Can 
IDE.... Call 
IDE ....Call 
IDE.Call 


AC2S0 BOMb 1 
AC2T20 125Mb 1 
A C2200200Mb 1 

Maxtor 

7060A 60Mb r 3.5* 15ms 
7120A T20Mb V 3.5' 15ms 
LXT2l6A216Mb V 3.5" 15ms 
MX1240 1.2Gb 1'3.5'15ms 
Panther 1,2Gb SCafl Panther 1.7Gb Call 

Conner Peripherals 

30104 120Mb 3.5-12ms IDE ....Call 
3204 200Mt> 3.5' 16ms IDE ....Call 

Coll tor 

Quantum, MlcropolEs, Seagate, Also 
controllers from Llltra$tor, Always, WD etc. 


Hard Drive Cards 

Plus Development 

Hard Cord HXt 50Mb 16bft 9ms.296 

Hard Card HXt 105Mb I6blt 9ms.446 

Backups 

Colorado 

DJ10 120Mb Tape Drive internal ,.199 
DJ2D 250Mb Tape Drive internal.. 266 
QFA7D0 700Mb Tape Drive internal ..779 

Svquest 

44Mb Removable 5.25’ Drive Int... 308 
66Mb Removable 5,25" Drive Int. .469 
Dual: drive cose with power supply ... 169 

Syquest External 

Syques! 44Mb exfemaK&-bit) 549 

Syquest 38Mb external (3-bit) .669 

floppy Disk Drives 

Toshiba 

ND04DG 360K 5.25' HH PC/XT.59 

ND08DEG 1.2Mb 5.25’HH PC/AT,...72 
ND356 ? GR1,44Mb 3.5* HH w/AT Kit.. 72 

ACP 


360K 

5.25' 

HH *_ 

__65 

1.2Mb 

5.25' 

HH. 

..66 

720K 

3.5 F 

HH.,.... 


1.44Mb 

3.5" 

HH... 

...67 

2.36Mb 

3,6" 

HH .. 



PC's BELOW COST! 


286/12 5 269 

0Q2B6/12 CPU * 3.5' Floppy 
I Mb * 101 Keyboard 
Monitor not included 


CPI MODEM BUNDLE! 


$4595 


2400Baud 


with FREE Prodigy Software 

Easy -to-use, Free software to help 
you get on-line fast and easy! 



IDDns 

DIP „ 

... 1.99 

SOns 

DIP , 

...2.19 

SOns 

DIP ,....4,99 

100ns 

DIP . 

,.4.75 

60ns 

DIP .. 

...4,95 


Chips and SIMM's 

RAM Chips 

41256-100 256KRAM 
41256-80 256KRAM 
41425660 256Kx4RAM 
lMb-100 1Mb RAM 
lMb-60 I Mb RAM 
Call tor VIDEO RAMS 6 CACHE RAMS 
Over 20,000,000 iC's In-stock including We 
Specialize In 466DX/25 6 33 Upgrades 

SIMM Modules New Low Prices! 

421000A9B-10 !Mbx9 100ns SIMM . 32.95 
IMbtf 
!Mbx9 
4Mb*9 
4Mbx9 
256Kx9 


42ID00A9B-30 
42TOOOA90-7O 
424000A9B-3Q 
424000A9B-70 
41256A9B-60 


60ns SIMM ...37.95 
70ns SIMM ...3995 

60ns SIMM.119 

70ns SIMM.125 

60ns SIMM ..,,.995 


A21Q00A3EHBQ 1 Mbx9 (3 CHIP) 30ns.34.95 

Math coprocessors 

AMD 8GC287, ..Increase your 

266 PC performance.5 39.95 

IBM 8087 Genuine w/manuai.... S 29-95 

Intel-Call for “OverDrive 11 Rapid CAD 

“ —xpfe 


6067 5MKi.79 

8087-2 8MHz.89 

8087-1 tOMHi.... 89 
30287XL an 286.89 

Cyrix 

88087-16 16MHz ..89 
B3D87-20 20MHz ..99 
83D87-25 25MH 2 ,.99 
63D87-33 33MHz ..99 

nr 

2C87-8 BMHz .77 

2C67-10 10MH? ....35 


80387DXP T6/33 .. 199 

30387SX-16.123 

80387SX-20.144 

S04B7SX-20....499 

83D87-40 40MHz 129 

83S87-SX16. 79 

83SB7-SX20 .79 

83S07-SX25.79 


2C87-12 

2037-20 


12MHz 

20MHz 


Memory Upgrades 

Laser Printer Upgrades 

HP IIP/HP-h/III/JIID/IIIpt. .,2Mb . 

Okldata QL400 . 

Okidata OLfiOO/620.. 


„2Mb 

..2Mb . 


. 124 
. 148 
, 140 

Panasonic 4420/44501. 2 Mb .T48 

Call for other models plus we stock mast 
Laser memory upgrades with OK RAM 

Laptop Upgrades 

Apple Powerbook. 


Apple Powert 
Air Executive 


2Mb., 
1Mb.. 

Compoq LTE366s/20/Lite .. 1Mb.. 

Ever ex T empoi LX/16.2Mb ,. 

IBM L4QQX.. ...2Mb., 

Toshiba T22G0/44CIDSX .2Mb.. 


..Call 
..Call 
. Call 
..Can 
..Cali 
...Cali 


Call lor 5.25 ' Mlg. Kit 

Pacific Rim 

1.2Mb External for any parallel port. 235 
1,44Mb External for any parallel port. 235 

MultiMedia 

Sony 

7205 CD Laser Library w/slx CD's.499 

Creative Labs 
Complete oWn-orw MPC compatible 
upgrade kit Includes: Panasonic CD Drive 
Sound Blaster Pro. Tlve CD's. Microsoft 
Multimedia Windows. Bookshelf. 
Hyperglide, Games, drivers. cables, 
connectors and more. 

MultiMedia Kit (internal) . 539 

MultiMedia Kit (external) .599 

Sound Blaster .. 109 

Sound Blaster Pro..199 

MediaVision 

Subsystem CDPC (external).1079 

Pro 1 6 Multimedia Sys (Internal).1019 

MultiMedia Upgrade Kit (Internal).799 

input Devices 

ACP 3-button Mouse (limited supply) 14.95 

CH Products Fllghtsflck .49 

Mauseman Combo/Cardless.75/68 

Logitech Trackman sertaf/bus.69/72 

Logitech Trackman Portable. 104 

Logitech Fotoman. 599 

Microspeed PC-Trac ser/bus...79/69 


Toshiba T6400SX/DX.2Mb., Cali 

Toshiba T33QQSL .,,.2Mb.Call 

Call tor Zenith, Sharp, TL and more 

Palmtop Upgrades 

HP95LX 2Mb Call Roquet 1Mb ..Call 

Computet Upgrades 

AST Premium 386/25,335X16/20 ...Call 

Compaq DP386/33.486/63 .SysPro Call 

IBM 30-266 #30F5360 2Mb Call 

IBM 35.40.55sx .65.70 #6450604 2Mb , Call 
IBM 90.95,975 #6450902 2Mb ..Call 

Call for NEC. HP, Zenith. Leading Edge 



STAR 


the 

AddressWriter™ 

The first printer specifically designed 
to print envelopes, postcards and 
labels. Great for the office. Time 
,saver, plus it received the 'industrial 
Design Excellence Award*. 

AddressWriter™ 

for PC and MAC only.$449 

Label Writer II PC 189 

Label Writer II Pfus ...$ 299 


ACP will Custom 
Configure...call! 

Computer 
Motherboard> 

Micronix 

4S6DX2/5GMHZ W/256K cache .999 

4860X/33 w/256 c ache ... 699 

4&6DX/50W/64K cache. 1049 

486DX/S0 (EISA) w/256K cache.1699 

ACP 

286-12 half-size... 69 

386SX-20/25/33.169/175/179 

366DX-40 .. 279 

4&6SX-25 .299 

486/DX2/50. 999 


Advanced Computers AMD Power 


AMD CPU’s Faster! High Performance! 

* Enhanced 101 Keyboard • ED£ Hard Drives 

* T Vear Warranty ■ Mouse * Free MS-DOS 
Feature by feature I Experience the AMD Advantage., 
lr Warranty ■ FCC Class 0/UL ■ Documentation tFREEl With each 
system,, .Coupon for Complete Accounting Software ($3500-00 Value!) 


COMPUTER 

30651/53 

386DX/40 

486-SK/25 

mrn/so 

CPU 

AMD 

AMD 

INTEL 

INTEL 

RAM 

2 MB 

2 MB 

2 MB 

4 MB 

FLOPPY 

5.2S or 3,5- 

5.25 or 3.5- 

525 or 3,5- 

5.25 or 3,5' 

aiOaiChipset 

AMi-CFTT 

AMI/CPH 

-'■Ml ACC 

AMI/ACC 

CACHE 

32 K 

64K 

8K(in|.) 

64 K 

ACP Prict 

529. 

699. 

679. 

1299* 


Call for hard drive upgrade, monitor, VGA, ose options etc. 
Also available. Tower, Mlnl-Tower and other configurations. 



Advanced 
Micro 
Devices 


Leading Edge 386Sl-25MHz 
Notebook Computers 

* Low Power Designs plus SCSI-2 

* 2 Mb RAM expand up to 10 Mb 

* VGA-64 shades * Mouse 
60Mb* 1999 w/32k Cache 
New! Color 366$L Notebooks 
60Mb... *2799 BOMb. ..*2999 


SHARP 

Killer Notebook!I! 

6781-386SL/20 

80 Mb * 3,5" Floppy 
Built-in Trackball 

*2175 

Coll far Color 


386/SX20 Notebook 

1 Mb RAM ■ 35" Floppy 
$0 or 60 Mb Hard Drive 
5,8 lbs * VGA LCD 

$ 1099 

with 30 Mb 


Software Special Purchase...up to90% Off! 

35,000 Packages in stock! Volume discounts-Catl 


Entertainment • Learning 

Product Title,,,... Price 

Electric Jigsaw Puxzl 9.95 Super Spellicopter,. 19.95 

Life and Death .9.95 Family Settr Lvng Pac 19.95 

Wunder Book .9,95 Family Value Pock . 19.95 

Desert Storm/ ..12.95 Household Hits . ... 19,95 

Dvorak on Typing 12 95 \ Q Smarts 19.95 

Canis . 14.95 Run Your Own Train 19.95 

Complete Craps 14.95 Scorekeeper 19,95 

Computer Comte 14.95 Stickybear Preschol 19.95 

The Got! Doctor 14.95 The Sky 19 95 


Major Leap. Basebll 14.95 Flowers 
oFoolbaff 


r ,2495 

ProFootbaB Analyst 14.95 Quiz Control . 24 95 

Puzzle Master . . . 14.95 Trees .24.95 

Young Math/ Bugs ..29,95 

MemoryLone .14.95 MlndViewer .29.95 

Bible Trivia .19,95 Jop, Lang, Explorer 39.95 

Oeslgnosaurus 11/ Fren. Trnsprnl Long. 39.95 

Colnoose4.0.. 19,95 Span. Tmsprnt Lang,39 95 


Business and 
Home Office 

Retail value to 74* $Q 95 
Your Choice only ▼ 

JK Losser Taxe$91 w/92 bk. 
ReaumeMoto/526 
Resume Mat e/$. 5 
Retail value to 99* 1 $ | yt9& 
Your Choice only * *■ 
Career Deslgn/5.25 
Career De5lgh/3.5 
Meet Easy (Alex. SysJ/Dual 
Make a List 

Retail value to 99** s 19 95 


Utilities • Productivity 

On-screen Help.,. 

WordPerfect 5,0 ,, .... 5.95 Home Finance Pack 19.95 


19.95 

19.95 

19.95 


19.95 

19.95 


Lotus 2.01 ..5.95 HotUne 

101 WordPrfct Macros? 95 Oulslde in 

Diskette Labeler. 9.95 Personal Biz Base 

The Computer Gloss. 4.93 Post Card Writer 

The Computer Gloss. 9.95 DOS Partner. 

Slice .T9.96 Golden Retriever 

Just The Fax 12 .95 Quick Up 

Disc Director.12,95 Conecl Grammar 29.95 

Back Loader.14.95 DataMrae SoupqO-I 29.95 

Double DOS ..14.95 hDC First Apps . ... ,29.95 

Switch II 14.95 Job Sketch 29 95 

Home Office Mail Master.29.95 

Productivity Pac . .. 19.95 Eye Relief .99.95 

Graphics * Desktop Publishing 

My Paint...14.95 

Page Pak I. 14.95 Christian Images pcx 19,95 

Business Images PCX 19 95 Perspective Junior 



PC6781 

366SL Notebook 

* Only 4.9 LBS.! 

- 3B6SL/20 w/2Mb 

- bomp Hard Drive 

- 1C Card Slor 

■ Built-In TrackbaB 

$ 2175 



Minuteman UPS 

* 2 mms, Transfer, 600 VA 

* LAN Comm Port 

* 2 Year Warranty 

Regular Retail 5579. 


Your Choice Only 

CompareRlto/Doal 
Code Mate 

Counterpoint 

First Base (Exeat Bus Rasj/D 
Flex Forms {CorporcrfeVDi 
Flex Forma (PmonaD/Dual 
Nvelopa Plus 
Personal Biz Base/3.5 
19,95 TbcughtUne/Dual 

19.95 Register Male (Champ)/D 
Up Your Cosh Flow (Gran,) 
Race 

Register Mate (Champ)/D 
TimesNps 
Turbo Flow 

Vehicle Record System 
Retail value to %^A9S 
Your Choice only »■* 
Corporate Voice (Scand,) 
Hame 8uyer (finTech) 

Mail Masfer/5.25 

19.95 Pa! Friday (Pyiamld)/5.25 
Retirement Rjartner/Dual 
Power Bllllng/Dual 
Retail value to 149* $^Q95 
Your Choice only 
Design your own Hame/D 
30 minute Negotiator 
Anyllme Automoite/DuQl 
Business&Peuonol Power Pk 
Design yr own Landscape 
Easy Order 

Retail value to 199**$ A 095 
Your Choice only 
Timed oak I (Faught Data) 
Employee Handbook Bldr 
Merge Purge (ArcTongent) 
Power Quote/Dual 
Project Outlook 


ACP 


$ 379 


SPECIAL OFFER!!! 

Pick any 6 Business / 
Home Office titles 

$9995 

Must be a rrwx of 6 different fifes 
From section above 


Advanced Computer Produces, Inc. 

1310 E. Edinger, Santa Ana f CA 92705 * FAX 714-558-8849 * Toll-Free 1-800-FONE ACP * Sales 714-558-8813 

No surcharge on credit card. Credit cards not charged until we ship. 100% risk free return guarantee’ If you are not 100% satisfied just return insured within 15 days complete with all materials 
In new resaleable condition wilh origlnaJ invoice. ACP will immediately exchange predud or issue ACP credit less shipping tor future purchase. No Returns on software Special Purchase 

Circle 202 on Inquiry Cord (RESELLERS: 203)* 


J-714-558-8813 ORDER BY FONE OR FAX 











































































































































MiffBoard iuem-wh . $259 

OWUPfO im, JS&N, MflW/JO. J88/2SM, W/33M, OS5J/ 
25M, rtfis/ient SyiFni If, 4B6WZS5- JB6/255: Port 4BK 

2M0 1186B9-001..$M 

MM 11BGM-DH - S16S 

DBkPrt! J86M, mm. SYSKihPrfl IT 132-Btt Em. fffianJi 
s adiii srd b/zmi hbtso+umbb-obi $$>f 
IfcsliPrc 3S6/33L. aifstn, SvsnrrnPr& 

8 SOftilt ffffl w/ZMB 116569+115944 -QQ1 ...__„ 5519 

TURN TOUR 286 INTO A 386 
WITH THE SA/NOW1 ^ 

Tine multitasking, background opera- JrajhM| 
tlon for windows 5.0 f 05/2, and m mSM, 
software. £x/Now! Improves system g&l 
performance by up to JSQ%, (S SQsMi 

5H> Ntiim ay&Ubie for: 

HPE$Z66/12S ES/8 

Epson Equity lie ft 11+ 

ISM original at ft xt/ 286 ffiBBEjSSfejS 

AGI IBOQMttWft ft 1S00C 

AST Premium 286; 8wo 288 i1K3 


IBM PS /2 25 / 286 , 38 / 266 . 50 , 502 , 60 *P#>* 

mngstou rettsfloioyy Co ip/s s* ndm* " 

Is tin parftirmaiBt* champ 

-PC MsgazlM Oct 39,1991 

20MKI SX/NOHl!.$509 

25MHI$X/Noi#!......... $359 


WE PROUDLY ACCEPT: 


“3B 


tars* 


Internal, External, Send/Recelve FAX 

Ptf s» Js l#tt« eryttwr 

tonpaij stf, iTE, lit nit am port use 

JKBHB nwwt-lt-'tf. TltOO; IE, TOM. +200043?. 5M. 

talOO; fllDDf, 1310031. T32CXM, T5100, T52M 


att FrnSpted saarp fiitiD. SMI 

it rrmlttat? iooo, SOM AST Premium ImBift 

All w&gaherti Modems include: 

uie iwtiftjflM mm mpsttateil msfi gaWt 
Fell Hut r arrsrrty amt mil tot itdrnxaf sapport 


Fell« B3H aim 

ziooeps mim ■ 

V.«/Y.*2tis Batons: 


$149 
. S 210 
.5319 


ttfscrvin peciti BsMvi to «t psiu * 

ZMHJBJft mMKf 5 , ■ : ,, „.■■■■ : 


teOOQOS FJU/HMWft Wuderti 


714/588-9866 


■ :ir 

Megahertz Modems for 
Your Laptop or Notebook 


IBM 


out 


Computer MemorylMothj 
zen it it 


Pff/2 30/2BG 

512K 30F53W_$39 2M8 39FSS60 .. 

PS/2 355* L5 r 40531. 50Z. 5531; 15. «5X; IS. TO 

1MB 643060$.$91 2M 

PS/2 7D-A21; A61; BM; Ml 


..,$9$ 
- $159 


mm I-5W/M; 23,53 Hi 336 

&m t H6SX, 286PL+. I-14 
2MB tit Z-6D5-1 

Ttm 4W/33ET; 251 

$a» li 


Sift! 6430124.. 

PS/Z 99. 9$ {install In palril 

.$344 

1MIK./HPB 509799-003... 

Pretttiuen N 3883X/26 Jed 38831/16 

_$69 

4MB 6459128 ..$164 BMB 64501S6 ... 

.$349 

JlffW/toO 3O97S0-D04 ... 

, $189 

Expansion boards tar SB aod GO 


All Premium and ffrawHUff HHdels 


2-8M8 H/2NI 1447254 . 

_ 3269 

BUB W/TNFB SM7»0-M1 , 

..3339 


rai 


5 GD 9 


Hewlett-Packard 

VKtra 05/163; ZOPt B/ZWC; 25PC, ZK 

Ami lit 01542 Of 1B4ZI $1W 

WJ WIND. 38G/2QN 

2MB Q2406A_$1» BHTI SZ4MA S329 

VKtTJ &B6 PC I Mi on le pairs) 

6MB D2152A_... $359 4MB 021514 $171 

VfiClrz SBG/25, 496/257, 3J? INlMM Ifl PalHJ 


SYSTEM TODAY! 

Intel or AMD CPU Eimnd cache to izbhi/sss ho 
AIDING Eipand to 12MB tHlug SIMM'S MtPf FWipFlBl 

25MH1 53651. S299 

35MHZ 536 64Kb CACHE_ 4b,r-y '^ .^ S85 

4D1HZ5S6 64Kb CACHE.5666 

331HE 456 641b CACHE $969 

20MHz 4665)164Kb «CHE $543 

Mass Storage 
Data Master 

in PS/2 Mod 59 A SOI internal m ortue u/rontro!i*f 


Ftmermam mm, sk/ 16 a«d $x/20 

21111 Ktt aP’4Kl-Bia3 . $99 

Powemute 566/20; 25 

2MB AFC-Hte_3359 MB Mt-HffSE . .. $199 


IBM PS/2 Mod 60; i$; mi; fffli 93 internal SCSI R/re hr otter 
H3«B ___$849 1$WlB _ _ _$918 

Data Traveler 

Add a Bard mn co your desitoj. laptop or notebook PC. 
Connect; to parallel port on sisrem running DCS 3.3 or Better. 
52MB _$4M 1S5MB 3669 


- % y,i' tT C 4 Tj3 </.k; 




- $w 

.. 3169 


Hflfl __ 


.... 

..$244 

IMS .... 

„t1» 

... 

$244 

111111 

. $99 

4HB .... 

$244 


rtZteML 1800 and 51000 


T51(H> 

TS20Q; T520M MMl T9500 


$123 
..... $124 
™$159 

_$194 

^SI 99 

^.$89 


Hemett Packard tauriei IIP, ill, nip. 

DID 

2H9 554758 .^, rl , $«5 4MB 

554778.. 5179 

Hemett-Packard LafsrJff 11 wtf HD 
2MB 354446 SH$ 4MB 

33M55.„ H $175 

Kemett Packard u»riet iirc 

NH £2863* ..$59 4WB 

rajffiA ____. $B9 

19l« UMf WZDMIMDfMS 

2MB 11H5M $129 4MB 

11B3535 _ $1(19 

ta«Ufl LftP-4 

■Btt 563-2230 ,„„ T $1E9 2SI0 

PN N/A.$219 

turn L8P-3H, m aim erzr 

2MB SE3-1EaO $129 4MB 

PM fl/A ..$209 

taWHI LDP-Ill 3Xti 6111 PI site 

2MB 5W-2350 $149 Ml 

2399 $259 

snrttKT m-8 , de, bd. m 


1M8 Mtsifl m „,5149 2R!B 

MBHHO ..3199 

PanasmiiE 443ZH and 4420 

2MB M-P441_$129 4MB 

WIN/A-.5259 

IDsBIha Page tear S 


2MB Itf-fIROMt .. J-SS 4M8 

LS6-KB0H90 .. $199 

OlttUMr BOO 

IMS JWWD1,™,.SW 318 

OKI PN Ft/A ... 3U9 

T$us Ifls4rnm?frt5 Mhcrutajer and KL 
m 2S5S73$-LH01 

!...359 

Epson teL 6809 


2MB IBSHH ..$119 4MB 

PN N/A ... $189 

t>4DB ActtOntJSEf It, EFL 8WH3 

2MB PNH/A .$189 4MG 

FM «/A$259 


uitisiiie 2m\ m, 51/20 m SL/ao 


Proipwdlflfi 


iocpi 


Expansion Boards 

2 BMB nemary Dram for iss £ s&ff EM 


foul, tipan^ffHlilB FM5 4.UI and/or oxTindtP nismarr A to 

R/2HB __5181 ■/IMS nw 

Wtm ... $244 a/HS__ $379 


lEasATPlm 


video OrOjatii 


MOisac ts cotor ___ 
S12lt 1024X78816 StW .. 
1 

li^m^rro CDtfljibtrr 


,-$69 
.$118 
- 5133 


Illsdi-Coter SVG41MI .. 
Tret C4Jor tarn ___ 


FOR THE BEST PRICE 
OOflllTY, AND SUPPORT. 

Toll-free tecliniral support 
Thousands of products in stock 
Sami day shipping 
Overnight delivery available 
You are never charged a surcharge 
on any CREDIT CARD purchases. 

All products are user installable and 
include Installation Instructions. 

We accept AP0, FPtund 
international orders 
purchase orders accepted from 
Government Agencies, Universities, 
and qualified firms. 

Special pricing on volume orders 
Manufacturers warranties 

DELIVERY GUARANTEED 

You get fast, inexpensive, dependable 
delivery to 


in tiie world 




Call First source today^A 
we're the experts, ®>r» 't. 
so you don't have to be.'* 

CALL TOLL FREE 

from anywhere in the US or Canada 

Monday thru Friday SAM • 5PM, 

Saturday ioam • jpm p.s.t. 

800/535-5892 

FAX ORDERS 

714/588-9872 

INTERNATIONAL ORDERS 


.,$139 


START SAVING TIME AND MONEY N0W...CALL FIRST SOURCE TOLL FREE 1-800-SSS-5892 


BYlOi 
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M4 SSL-120 meg, notebook. 

......3125 

N51SX-80 meg, notebook... 

...2795 

PS/2 70-121 meg. 

.3125 

PS/2 40SX-40 meg .. 

.1655 

PS/2 90 0K9,160 meg . 

.5575 


Monitor Extra * 


BRAND NAMES 



camPAa 


DESKPRO 386/25M . 

DESKPRO 386/33M. 

,,,,..,1895 

.2125 

DESKPRO 4B6/25M... 

..2125 

DESKPRO 486/33M. 

.2425 

DESKPRO 486/501 . 

.call 

Prolinea 3/25S, 86SX/25, 84 meg . 

Prolinea 3/25ZS. 386SX/2S, 84 meg. 

. 1295 

...1195 

Contura 386SU20,40 meg ... 

Centura 386SU25.60 meg ... 

. 1595 

. 1945 


'Call for other models - Monitor Extra * 


LEADER 1 

SIN C E 1983 

We export to Europe, Asia 
& the Far East 

We Honor Manufacturer's 
Warranties 

Call for details 


EVEREX- 
MEGACUBE EISA BUS 

486-33 MHz System 

8 meg, 128K Cache, ESDI. 3695 

486/33 MHz System 

4 meg, 256K Cache,1.2 & 

200 meg drives, SVGA Combo. 2995 

Step 386-33 MHz System 

2 meg, 64K Cache, 1.2 & 12D meg 

drives, 1024x768 SVGA Combo .2595 

Tempo LX 386sx/16 MHz 
Notebook 

3 meg, 60 meg hard drives, VGA. 1695 


^NOVELL SPECIALS 
Netware 386 V.3.11 

Authorized Dealer 

5 users,......,,. 695 

10 users..*. 1395 

20 users ......1895 

TOO users.. ......3795 

250 users..... CALL 


NOTEBOOKS 

Tl TravelMate 4000.386SX, 120 meg. ...... 

Compaq LTE Lite 386SL... 

Toshiba 2200SX, 80 meg.... 

..CALL 

.CALL 

.CALL 

Toshiba 4400SXC, 120 meg...,. 

Toshiba 64005XC. 120 meg. 

.CALL 

.CALL 

Toshiba 33QDSL, 80 meg. 

.CALL 

AST 

Exec 386SX/25.80 meg .. 

.2150 

Exec 386SX/25,120 meg.... 

.CALL 

Exec 386SX/25C, 80 meg . . 

. .... . 3195 

Exec 386KX/25C 120 men.... 

CALL 

Gail for pricing on other brand name models 


AST 


Bravo 386SX/20 model 1. 

.1070 

Bravo 366/25 model 1. 

.2295 

Premium 386SX/20 model 1. 

.1295 

Premium 386/33 model 1. 

......2225 


CD ROM/Multi Media 

NEC CD ROM 36M.385 

NEC CD ROM 73M.580 

Sound Blaster Pro.205 


WE STOCK 

TOSHIBA 


CITIZEN 
OKI DATA 
EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


NEC 

ALR 

WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


ACS Computers 

All ci/ctomc inf'll irla 


All systems include 


Made 

in 

USA 


* Intel CPU with 4 meg RAM 

* Desktop or tower case 

* 2 serial, 1 parallel, 1 game (joystick) ports 

* 101 AT enhanced keyboard 

* 1.2 (5.25") & 1.44 {3.5") TEAC floppy drives 

* SVGA card w/1 meg & SVGA 0.28mm monitor 

* MS DOS 5.0 {complete w/manuafs) 

* MS Windows 3.1 (complete w/manuals) & mouse 

486/50 with 200 meg HD,.... 2395 

486/33 with 120 meg HD... 1995 

386/40 with 120 meg HD. 1490 

386SX/25 with 40 meg HD,,,*. 1195 

One year limited warranty 


LAN BOARDS 

8 bit Arcnet .. 

...75 

16 bit Arcnet. 

160 

Mo veil NE 1000 ....... 

.160 

Mo veil NE 2000 ...... 

175 

8 port Active Hub ... 

.325 

Token Ring Card .... 

399 

Tokenhub 4-port .... 

.355 

Call for other 


LAN Accessories 



PRINTERS 


Epson LQ 570 . 

.289 

Epson LQ 1170. 

.565 

OKI DATA ML320.... 

.315 

OKIDATA ML390.... 

.460 

HP DeskJet 500. 

.399 

HP PaintJet... 

.705 

Citizen, Panasonic.. 

CALL 


HARD DISKS 

CONNOR 

CP3Q1Q4 120 meg.. . CALL 
CP3204F 220 meg. CALL 

QUANTUM 

Pro Drive 120 meg ...CALL 
Pro Drive 240 meg . CALL 

MAXTOR, SEAGATE 
MICR0P0LIS, MICR0NET 

CALL FOR ALL MODELS 



NEC 3FGX, 14*. 

.665 

NEC 4FG, 16". 

.825 

NEC 4DS. 16". 

.875 

ViewSonic 4E* 14",. 

.365 

ViewSonic 8,17"..., 

.1785 

Aamazing, 14".. 

...,335 



LASER PRINTERS 


HP Laser IIISI. 

. 3595 

OKI OL 400, 800 ,, 

..CALL 

HP Laser HID ,. 

. CALL 

OKI OL 840 P.S.... 

.1720 

HP Laser HI .... 

.1495 

Panasonic 4450 ... 

...1295 

HP Laser [IIP... 
HP IIP Plus_ 

.CALL 

„ +t ...CALL 

NEC Model 95. 

,,,1465 


Corporate Accounts 
Welcome 

Call for Discounts 
on Volume 

And 

Consultant Orders 

Exports 

Available 


Computerlane,^ 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Registered Trademark ol International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 
Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 

* Quantities are limited 
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Outstanding 

Features: 

* 5.5 M bps total throughput speeds 


• Up to 60,000 character per second 



parallel communications 

• 46,000 character per second serial 
communications (printer sharing) 


T he Model 24SII Data Exchange System (DES), with 
total throughput speed exceeding 5.5M bits per 
second, is the answer to your need for the fastest, cost 
effective peripheral sharing available. 


• Use with Bay Tech Tran-x parallel 
extension products for data 
transmission to 46,000 characters per 
second over 1000+ feet 

• Expandable up to 24 ports 

• Up to 16MB dynamically allocated 
buffer 

• Full duplex communication at 115.2k 
baud for high speed File transfer 

• Device selection while in Windows® or 
graphics programs 


All products or company names are trademarks of their respective holders. 


These high speeds allow computers and file servers to 
off-load large text and graphic files to plotters, modems, 
printers, and other computers at extremely fast rates. 


With more than 1.5 million connections, BayTech 
has been serving customers worldwide for over 16 years. 
For high speed data communications, contact a BayTech 
representative today! 


Because Resources Should Be Shared 


BayTech 


Data Communications Products Division 
200 N. Second Street, P.O. Box 387 
Bay St, Louis, MS 39520 
Fax: 601-467-4551 Phone 601-467-8231 

800 - 523-270 



High Speed Printer Sharing * Parallel/Serial Converters * Statistical Multiplexers * Data Acquisition 
Circle 206 on Inquiry Card (RESELLERS: 207). SEPTEMBER 1992 ■ i 









































































CyberResearch PC Products for Scientists & Engineers 






Low-cost 

SB 

Series 

Modules 


PC Systems Handbook | 


Circle 396 on Inquiry Card. 


100 MHz PC-Based Oscilloscope 

CompuScope 250 from Gage Applied Sciences is a family o i high quality 
100 MegaSPS PC/XT- compatible Data Acquisition Cards with advanced 
oscilloscope software. Features include: 

* 100MHz sampling on 1 channel (1 On s/sample) 
or 50 MHz simultaneous sampling on 2 chan 

* e-bit resolution 

* 50 MHz bandwidth 

* 32 or l2S-KiloByt0 memory buffer 

* Software programmable inputgains 

* Store and load setups and signals 

* Drivers available in C, Pascal and Basic, 


J DS0 20D 40 MHz CcmpuScope Lite w/1 6K Buffer ...... $595 

DSO 25DL 100 MHz CompuScope 250 Lite. $2751 

^0 250-32 100 MHz Scope W/32K Buffer... $3405 

250-120 100 MHz Scope w/128K Buffer. S38&5 

Circle 397 on Inquiry Cord. 


PC Systems Handbook 


for Scientists & Engineers 


This Combination Tutorial/Catalog Includes 
Many examples of PC-based Systems 


Rack-Mount Computers & Peripherals 


Inc, offers a 
rack-mount 
acquisition 
^ 19" rack- 
surge 
' and 
em 


^ iQI-key layout, full-travel keys for touch- 
j (1,75") high. Call for additional information. 


,-Mounted Hack-Mount Keyboard (not shown) 3295 
,,K-Mount Keyboard w/locktng drawer.,.,.... $395 

rcle 397 on Inquiry Card. 


The CyberResearch Advantage: 

FREE Application Engineering s3 Everyday Low Prices 

d Broadest Product d 100% Satisfaction 

Selection — Guaranies 


CyberResearch 


Mailing Address: \ 
P. 0. BOX 9565 
New Haven, CT 06535 


Worldwide 
(203) 483-8815 
Fax: (203) 483-9024 


toll-free ( 800 ) 394-3300 


CyberResearch System of the Month Features RTI® DAS from Analog Devices 


Package includes LABTECH NOTEBOOK 

The RTI series of data acquisition boards were de¬ 
signed by Analog Devices with industrial users in 
mind. With the lowest failure rate in the Industry, 
these are the boards to choose when reliability is 
critical. Designed from the outset to be compatible 
[with the full line of Analog Devices' signal condition- 


Low-Cost 16-Bit A/D Board offers High Resolution 


New from Keithley Megabyte, the ADC 16 Is a low-cost, 16-bif data acquisition 
board, ideal for high-resolution applications and portable PC DAS systems. 
The Advanced Software Option provides File I/O drivers for all languages; 
call drivers for Pascal, C, & Turbo Pascal; and a Windows-compatible 
Dynamic Link Library with Visual BASIC example program. Perfect for 
temperature or flow measurement, the ADC 16' s features include: 

• 8 Fully-Differentlal Analog Input Channels 

• 16-Bit Resolution for Highest Accuracy 
•On-board 1mA source for Sensor Excitation 

• 16 Sample-per-second Data Acquisition 

• Input Autozeroing helps eliminate offset errors 

• QuickBASIC & QBASIC drivers included free 

• ±5V & ±3.2767V Input Ranges 

• Programmable Gains of 1, 10, or 100 

"ADD 16 Low-Cost 1 6-Bit Data Acquisition Board,....$55D 

/ ADC IBS Advanced Software Option w/Pascal, C, £ Windows Drivers. $9§ 

Circle 397 on Inquiry Card. 


ing modules, RTI boards can be used for the broad¬ 
est possible range of data acquisition applications. 


Guarantee Valid Data 
with Signal Conditioning Modules 

Signal conditioning modules serve several purposes;! 
they protect your computer, isolate your signal of I 
interest from noise, amplify low-level signals, and| 
provide power and excitation to transducers. 

One name is virtually synonymous with signal con - 1 
ditioning Analog Devices. And CyberResearch! 
is your Analog Devices distributor carrying every! 
signal conditioning line: the versatile 3B series, the I 
low-cost SB series, and the new, intelligent 6B| 
series with on-board A/D conversion. 

Calf 000-394-3300 to receive additional information, I 




The CyberResearch PC Systems Hand¬ 
book for Scientists & Engineers describes 
over 1400 unique and hard to find items 
for PC-based engineering. Packed with 
useful technical information and easy-to- 
read diagrams, this invaluable reference 
should be part of every engineer’s library. 


Fax, Call, or Write for a complimentary copy. 

Circle 396 on Inquiry Card. 


CyberResearch 
has now made 
this top-of-the-line 
product afford¬ 
able for every¬ 
one. By bundling 
an RTI 815A 
together with 
LABTECH NOTE¬ 
BOOK' 1 software 
at one low price, 
weVe saved over 
$500 and made it 
possible for you to afford the very best. 


Lafrfecft Notebook 


Each combination package includes: 

•RTI 815A data acquisition board configured for 
32 Single-Ended or 16 Differential analog input 
channels with a 50 KHz A/D conversion rate, 
2 analog output (D/A) channels, 16 Digital I/O 
lines, and 3 Counter/Timer I/O channels. 

* labtech notebook menu-driven software 
with new I con View diagramming user interface 
and drivers for controlling the RTI 815A board. 
Order #RT1 815LN RTI DAS Combination Package .$1995 
Circle 395 on Inq^ir^C^rd. 


Circle 395 on Inquiry Card. 


Notice to International Customers 

You can buy direct from CyberResearch and save 50% or morel 
A majority of the leading brands of PC-based engineering products 
are available for export from CyberResearch at the same low 
prices as those enjoyed by our customers in the United States, 

Due to contractual restrictions, products from some manufac¬ 
turers are not available for export to certain countries. 

Please fax a request for quotation listing brand and/or perfor¬ 
mance requirements, and we’ll fax back a prompt response. 
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"Eltech Systems have won three 
Best Buys since October... 

... a testimonial to the 
company’s reliability." 

PC W#RLD June 1992 




CONVENIENT PHONE ORDERING! 

No high-pressure sales people. 


All Systems Include: 


6 Months ON-SITE Service 


100% no risk, 30 day 
money back guarantee. 

100% Q.C. & bum in. DOS 5.0 
& Windows 3.1 installed 

Gold authorized Novell Reseller, our 
Certified Engineers can help work out 
your network requirements. 


1.2MBfloppy, high-speed HD, 2 serial 
&1 parallel ports, SVGA cardw/512K, 
baby desktop case, 101 keyboard, 
14"SVGA monitor 1024x768 0.39mm 
WIS-DOS™5.0&MS“Windows™3.1. 


All Systems can be configured to your exact 
specifications and our trained specialists 
are available to discuss your applications 
and make system recommendations. 

Additional savings are available on upgrades to 
hard drives, monitors, and popular accessories. 

All systems MADE IN USA. 


YOUR BEST 


1 Year parts & labor warranty 


00 


00 


00 


00 


MICROSOFT® 

WINDOWS™ 

Compatible 


Life time toll free technical support 



ill and order yours todayf 


Model 9870 
386DX-25 
2MB RAM 
64K cache 
105MB SVGA 

Sysrem $1,199 


Model 4200 
486SX-25 
2MB RAM 
8K cache 
120MB SVGA 
S ystem 399 


Model 4330 

486DX-33,4MB Internal 
RAM, 64K cache, 

120MB HD, SVGA 
System 




$1,599 


Model 4500DX2 
486DX2-50, 4MB Internal | 
RAM, 64K cache, 

120MB HD, SVGA 
System 


ORDER NOW AND RECEIVE $599 VALUE F 


- 800 - 358-8330 ™ 


nadian Distr. 604-275-1119 

ax: 510-438-0663 

jvernment Purchases Welcome 


>A Contract No.: GS00K91AGS5086-PS01 


Intel Inside Logo is a trademads of Intel Corporation, 
ither trade marks are registered 10 the respective companies. 
& (ax. shipping £ handling are extra. Eltech ad 7/92 V.1 
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TWO COMPUTERS 
CAN SHARE ONE 
BACKPACK. 





Hwy., DeKalb, 1L 601 IS 815-756-3411 Fax 815-756-2928 


With Bac kp ack,several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable — without 
interface cards or 
N ols! The Back- 
tape drive 
o easy to 
% making 
” trans- 


ferring data from one 
computer to another. QIC 
40 (40/120MB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 
available. So share 
and share alike! Call 
today for more 
information. 


MicroSolutioriB 

Computer Products 


i EMBER 1992 
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SmartCache Plus is the SC SI- controller that delivers 
higher performance without a higher price! 


Windows, Netware, Unix and other high-end applications need a SCSI controller 
that delivers top disk I/O performance and a growth path. Only SmartCache Plus 
delivers both — and costs no more than less advanced controllers! 

As the industry’s fastest SCSI controller, SmartCache Plus is the easy choice. 
It’s the smart choice, too - because if your system needs a performance boost, 
you can transform it from a non-caching host adapter into the world’s fastest 
caching controller! Expandability is so simple: plug-on modules add caching, 
up to a total of 16M8 of cache memory, and disk mirroring! 

SmartCache Plus is supported by all major operating systems and appli¬ 
cations, and provides connectivity to hundreds of SCSI devices. Reliable, 
scalable and simple to install, SmartCache Plus breaks your system’s disk I/O 
bottleneck without breaking your budget! 

Distributed Processing Technology 

All trademarks are the property of their respective owners 140 Candace Drive, Maitland, FL 32751 

Circle 211 on Inquiry Cord [RESELLERS: 212)* 


GET THE 
FACTS! 

This free comprehen¬ 
sive Performance Report 
details the SmartCache Pius advantage J 
over its leading competitor in nine 
different benchmarks for DOS 5.0, 
Netware 3J1 and Unix applications, 
your copy, con tact DPT Channel 
Marketing today. 

TEL. 


FAX 


407 - 830 - 5 ! 
407 - 260 -! 


See us at Network 














The World's first IMS34020 Graphics Board Manufacturer gives you . . 


THE BEST 
FOR LESS 



Resolution Multimedia 


CAD and Windows Video for the PC 


THE LOWEST PRICES ANYWHERE ON . . . 


High performance graphics for the PC. 1600 X 
1280 resolution gives 6 times the visual infor¬ 
mation of standard VGA. Dedicated graphics 
processor handles graphics commands up to 100 
times faster. AH TEXANs are supplied with 
drivers for TIG A and MS-Windows, and a dis¬ 
play list driver for AutoCAD® 386 rel. 10-12. X 
Window System for Interactive UNIX is 
optional, TI® TMS34Q20 processor, TMS34082 
^tional, VGA passthrough for single monitor 
-ation, software selectable resolutions, 256 


AN 1600 

display resolution, 256 colors, 60Hz 
VGA passthrough and cables. 

$1450 00 


elution, 256 colors, 72Hz 
-through and cables. 

$1250 00 

colors, 72Hz 
‘'nd cables. 

$995.00 



NEW MAM PRO 24-bit true coloi NTSC/PAL/ 
SEC AM video window frame grabber, 12-bit 
digital stereo audio. Hardware compression, 
Outputs S-VGA and flicker-free NTSC/PAL 
S-Video/Composite, Single PC slot. 

CALL OR FAX FOR INFO. 

M&M Basic Frame Grabber puts live video in 
a window on existing VGA display, NTSC and 
PAL. 

Composite Video only .. $500.00 

S-Video and Composite.. $600.00 

VIVA Video, VGA, and Audio mixer converts 
VGA to video, and outputs as an overlay on an 
input video signal. 

NTSC Composite Video... .$550.00 

PAL Composite Video.. $630.00 

VIVA Basic VGA to Video Converter outputs 
VGA to composite and S-Video with flicker-free 
filters, 

NTSC Composite Video.. $300.00 

SWEET 16 Real-Time Frame Grabber displays 
32K colors with full TARGA® 16 compatibility, 
S-Video and Composite. $775.00 


ned manufacturer of high performance graphics hardware 
.aiding PC/AT, VME, Micro Channel®, and others. 


SEE US AT HAL-PC S 
MONTHLY MEETING 


mp Graphics Curpufatiurv Windows and M 5-Wl ndtmvs ai*- 
narnudj uf Tews !ns(fuinenii Ineurpur.iifd AutoCAD is 


. ViVA Bask, and SWEET 1* ;»rv 1 radcmariis of Qmnkum| 

j trademark and TMS3W2D TM5MM2, and TfGA m lr». _____ __ 

UNIX is ,i Uademark uflrKeraetivT Systems Corporation TARGA I* a regiaKr it d frademarit uf Truevision. Inc. Micro 
a3 Business Machlnei Corpontwit. * Window System Is. a 1 radepiark <>i Massachusetts Institute uf Tet'hnulugy 

i'EMBER 1992 


Monitors ** . 

1DEK 21" flat screen monitors multiscan 30-80 KF 
MF 5421A 1600x1280, ,26 Dot Pitch S2525.C 
MF 5221A 1280x1024, .31 Dot Pitch $2125.( 
others available . 


(ff35) 464-299C 


fe) 827-7540 


WE ACCEPT VISA, 
MASTERCARD AND 
AMERICAN EXPRESS 



Direct From 
Manufacturei 
12-Month 
Warranty 
F.O.B. Housto 


OmnicomL 

Graphics Corporatioi 


...The Texas Graphics Company 
1734 W. Sam Houston Pkwy, NJ 
Houston, Texas 77043 

Circle 226 on Inquiry Cord (RESELLERS: 227], 

































The llltinate Power Platforms. 

For 486 Windows and CAD - Cnmirade's EISA or Local Bus. 




"Where Quality is 


. 64K Super Fast Write-Back Cache- SRAM 
4MB RAM & Built-in 487 Math Coprocessor 

s ,2MB 5.25" & 1.44MB15" floppy Drives 
■ 130MB 15ms IDE Drive with 64K Cache 
$J*Brt Local Bus Viper 53 Graphics Accelerator 
MB VRAM (Up to 1230x 1034 & up to 3 7K Colors} 
Jp to 50. times faster than standard super VGA) 

4" Non-Interlaced ,2Bmm SVGA Color Monitor 
VESA Standard for 72 Hz flicker-Free Display) 

■ 2 Serial I Parallel & I Game Ports 
» Enhanced 101‘Key Keyboard 

■ Hi-Resoiution 40GQPI Serial Mouse 

■ Microsoft DOS 5.0 A Windows 11 

48K/33IIX $1925 
486/50 DX2 $2125 

. 8MB RAM & 210MB Droe Add $360 
32-Bit Ucai Bus Hard Oisk Controller Add $90 


Local litis CAII-Stalion 


i 64K Super Fast Wnte-Back Cache SRAM 
8 MB RAM & Built-in 407 Math Coprocessor 
1.2MB 515" & 1.44MB 3,5" Floppy Drives 
* 210MB 15ms IDE Me with 64K Cache 
32-Bit Local Bus Viper S3 Graphs Accelerator 
MB VRAM (Up to I 260k 1024 & up to 32.K Colors] 
p to 50 times faster than standard super VGA] 

■ AutoCAD Display List Driver 
IT' Flat Screeh- 1280x1024 SVGA Monitor 
« 2 Serial I Parallel. St I Game Ports 
* Enhanced 101 -Key Keyboard 
* Hi-Resolytion 400DPI Serial Mouse 
« Microsoft DOS 5 j& & Windows 3. * 


*2875 

486/58 DX2 $5075 

Vdcve System with 12N 12" Digitizer Add $330 


4S6 EISA Aitvanlagr 


• S4K Super Fast Write-Back Cache SRAM 
< 4MB RAM & Built-in 487 Math Coprocessor 
- 1.2MB 5.25" & 1.44MB 3i" Floppy Dnves 
- Optional 32-Bit EISA Hand Disk Controller $130 
■ 130 MB I Sms IDE Drive with 64K Cache 
* It Bit 1024x768 SVGA Card with I MB RAM 
■ 14” Norvlntedaced 28mm SVGA Color Monitor 
(VBA Standard for 72Hz Flicker-Free Display) 

* 2 Serial, \ Parallel, & I Game Ports 
■ Enhanced 101-Key Keyboard 
« Hi-Resolution 4O0DPI Serial Mouse 
« Microsoft DOS 5.0 & Wxndows 3.1 


486/33 NX $1945 
486/31) DX2 $2125 
486/50 OX $2525 
486/660X2 >2525 

- 8MB RAM & 210MB Drive Upgrade Add $360 
* 510MB Hard Drive & EISA Controller Add $960 


* 64K Super Fast Write-Back Cache SRAM 

■ 4MB RAM a Built-in 4B7 Matn Coprocessor 
■ - .2MB. 525” & I 44MB 35" Floppy Doves 

* 130M B 15ms IDE Drive with 64K Cache 

- 32-Brt Local Bus Turta ET-4000 Card w/1 MB RAM 
(Up to I BQx 102-4 a up to 32766 Colors) 

(5 times faster than standard super VGA} 
-14" Non-Interlaced ,28mm SVGA Color Monitor 
(VESA Standard for 72Hz flicker-free Display) 

« 2 Serial, I Parallel, & I Gama Ports 
* Enhanced 101-Key Keyboard 
i Hi-Resolutkm 4QQDPI Serial Mouse 
* Microsoft DOS 5.0 .& Windows 3,1 

486/53 DX $1775 
486/50 DX2 $1975 

- BMB RAM & 210MB Onw Add $360 

■ 32-Bft Local Bus Hard Dsk GontroEler Add $90 


international S 
japan 0473, 
Fax 8I8.~ j 
Hours: 7:00-7:.3j 
9:00-6:0( 
153 14 East, 

rWii -cl. 


■ 64 K Super Fast Write-Back Cache SRAM 

« 4MB RAM & Built-in 487 Math Coprocessor 
* 1.2MB 5.25" & 1.44MB 3.5" Floppy Drives 
1-Bit EISA Hard Disk Controller [350% faster DTK) 

■ 130 MB 15ms IDE Drive with G4K Cache 
imond Stealth S3 Graphics Accelerator wf l MB VRAM 
(Up to 25 times faster than standard super VGA) 

14" Non-Interlaced ,20mm SVGA Color Monitor 
■ 2 Serial Parallel & I Game Poets 
■ Enhanced 101 -Key Keyboard 
* Hr-Resolutoon 40QDPI Serial Mouse 
- Microsoft DOS 5:0 & Windows 3,1 


486/35 DX $2245 
486/5(18X2 $2425 
486/58 IIX $2625 
486/660X2 $2825 

BMB RAM 8 210MB Drive Upgrade Add $360 
y MAG Flat Screen 1280x1024 Monitor Add $290 


Comlrade Local Bus Wins Big! 

In Comparison With Other Leading High Performance Super VGA. 


HEN IT COMES TO HIGH¬ 
SPEED EiSA PERFOR¬ 
MANCE, COMTRADE 15 FURIOUSLY BLOWING AWAY THE COM¬ 
PETITION. 11 A VERY SWIFT GRAPHICS MACHINE,” SAYS 

Computer Shopper (May 1992), - \ho this hurricane 

EISA POWER IS FINALLY AVAILABLE TO YOU AT A PRICE THAT 
WON'T BLOW YOU AWAY. * |hESE EISA SYSTEMS FEATURE 

A powerful 32-bit EISA Hard Disk controller that 

PROVIDES REAL 32-BIT ACCESS TO THE HARD DRIVE, THE 
RESULT IS A 350% FASTER DATA TRANSFER RATE (DTR) * 
(JOMTRADE 486 EISA SYSTEMS - THE ULTIMATE MACHINE 
THAT LETS YOU TAKE YOUR WORKLOAD BY STORM. 


I NTRODUCING COMTRADE'S 32-BlT LOCAL BUS, - 
Traditionally, 486 ISA machines could only sup¬ 
port 16-Bit video cards and run at standard 8MHz 
bus speed. - That would result in a bottleneck 

REGARDLESS OF HOW FAST THE CPU COULD RUN, ■ |oW 
YOU HAVE AN ALTERNATIVE. - [JoMTRADE'S LOCAL BUS SYS¬ 
TEM USES A 32-BIT VIDEO CARD WHICH NOT ONLY PROVIDES 
DOUBLE THE DATA PATH, BUT ALSO THE VIDEO BUS RUNS AT 
TRUE CPU SPEED. - JHE RESULT IS VIDEO SPEED UP TO 5X 
FASTER THAN REGULAR SVGA AND UP TO 50x FASTER WITH 

our Local Bus S3 VRAM Graphics Accelerator. 


SaraCOMRIiaSOPPHlJ^ 1991 Local Bos Video tow?#, Pap I ft. 

Circle 230 on Inquiry Card {RESELLERS: 231). 

30 Day Money Back Guarantee Unconditional Twoyear Parts Warranty, 

rin-Crt-n klatinn^A/irln Con n^rt 


Overall Windows 

Performance Test (WinMark) 

Pixels Per Second 

COMTRADE Local Bus S3 

ll.WJ.985 



Orchid 1260 Local Bus 

7,291,864 

ATISr^blMSA 

^ 5546.053 


















RIEHTDN ® COMPUTER SECURITY 


AFFORDABLE • EFFECTIVE • MOBILE 




mm 

I .I.vruujf 
&DQW 


SPOTLINK-5 


R ighton® patented Spot® Anchors, wilh their special adhesive, are 
the best theft deterrents you can buy, Our versatile variety gives 
you options, easy access, and are easy to use. Spot-Link 5®, unlike 
competitors, is not dependent on the adhesive strength of a 
laminated top. Factory-direct prices from £8.20 to $22.50 save you 
money. Request our free brochure B with prices. Thank you. 


SecurTecb Co. 1992 



SecurTech CO. 


5755 SW WILLOW LANE, LAKE OSWEGO OR 97035-5340 
(503) 636-6831 • FAX (503) 636-9642 Made in U.S.A. 

Circle 235 on Inquiry Cord. 


AMT International 

(COMPUTERS & PERIPHERALS) 

3074 LAN DESS AVENUE • SAN JOSE, CA 95132 
TEL: (408) 942-9695 • FAX: (408) 942-5509 



LOWEST PRICES 
L SAME DAY SHIPPING^ 



muuuu.m 

DeskPro 2BfrE, WS-7DJHJE/H 

IMS 1 13131-001 .575.00 

4MB 113132-00 i .1169.00 

□eikPro 20EN. 3MN and 3SBSX 

2MB 110609-001.$135.00 

4MB 110030401 $230.00 

Desk Pro tt&S 

IMS 113646-001. — S99 00 

4MB 1125344X11 . $195.00 

DeskPifl 3&G-33. 48E-33 A SYlLElPPfd 
2MB 1 1&144-001 .$105.00 


Brw^2ffl5. WnrtstalkSil 

512K KH5GQ510010 , 559 00 

2MB KiE 500510-002 5150.00 

Premium »&-lGj20C 

1MB Kn £00*10003 .... S7S0Q 
'B KiS 500510004 , $105.00 
MB-HJ 

'0(500510-003 £75 00 

W051&D04 S1S&.0Q 


0-000,. ,.£22000 


•4 4B6-H 


£60.00 


$195.00 


Models 7MIVl2i,5S5X, 65SX 

1 M3 6450M3 . S59.DO 

Models 7B-E61/121 , 50Z, I5$K, |5S* 
2MS&4506D4 .. £99.00 


4MB34F2933. 

£149.00 

Modi-li 70-A21 


2MB 6450600 . 

... £90 00 

Mode ls «Q.141 


1 MB 6450376. 

... $75.00 

Models KM 11/311 


2MB 6450370 . 

.. £99.00 

AM Mflftfl 70 BlKt 90 


2-14MB#/2M 3C3077. 

£29000 

4-16N6 q|4MttF3011 . 

£350-00 

Models 50. 502. 55$X A 80 


2-BMB 1497259.... 

£230.00 



Hewlett-Parked Law-r >1 IIP, III AII1D 

1 MS 334740 .. ■ 

. £70.00 

2MB 334758 . 

. 599.00 

4MB 334773 

£105 00 

Ktwltn-Packard User jet MPA |tQ 

1MB 334433.. 

(75,00 

2MB 334440 

$110.00 

dMB 334458 .. 

£175.00 

IBM LasflMflHi and 401 Se 


1M0 1B30137 .. 

£95.00 

3.5MB IQG&675 .. 

$195 00 

Cmwi LBP-S11. BHP. $1 IT 

2M0S0£l&BO . 

$129,00 


TOSHIBA MEMORY 

^lOQOSeXE . £110 00 

iQQGSE/XE .... 599.00 

^XE . £90.00 

. £99.00 

. ... £99 00 

. £99.00 

, ........ SI9500 

■ aX.£99 00 

-OQSX - Si9$.00 

jIOO ......... 599.DG 

^115200,16500.. S110.00 
4ffltelT52D0, TB5Q0,. £299.00 


. f EMBER 1992 


ZENITH MEMORY 

1MB SuperSpctf 20$ X 266ES 135,00 
2MB SuiwrSport 206 5 286ES140 00 


2MB SgpsjSpwt S^AIpha..S 140-00 
2MB SuperSport SXf&rta . .S14Q.DD 
COMPAQ MEMORY 
1MB Ponablo LTE 266 ....£125,00 
2M& Portable LTE 206 .. Si50.00 

1MB SLT-286 .£140 00 

4MB 5LT-266 . SS50.00 

NEC MEMORY 

1MB Prospeed 206 ... £170.00 

2MB Prospeed 386 . £240 00 


Zenith A 33E 

1MB ZA36/30OGME £90 DO 

2MS ZA3600MG....£140.00 

4M0 ZA300CWIK ....S3OS.00 

zpnlth z-an sx 

£VIB Z-605-1 . ,...£125.00 


3007-5 MHz . $70.D0 

0007-2 61MHz . $70.00 

0087-1 10MHz.$135.00 

BO-287-6 6MHz . S7S.0Q 

B0287-6 BMHz . S79.00 

5Q287XL 8/tOMHz .... £09 00 

a0287XL*XLT . £99 00 

60257-TO 10MHz . £89 00 

0OCZ67-12 12MHz . £69,00 

9WSXd6-_. $105.00 

0O3B7SX-2Q . $125.00 

0O33JDX-2O .. $120.00 

0O3S7OX-25.$155.00 

803B7DX-33 . $165.00 

8Q407SX-2O . $435.00 

WEITEK 

3167-20 20MHz.$1 Sfl.00 

3167*25 25MHz.$169.00 

3167-32 33MKz .. $250.00 

4167-25MHZ.... ... $375.00 

4167-33MHZ . $599.00 

CYRIX 

&2S67XL . $69.00 

83D67-10... . $99.00 


03087-20 ___ 

.$99.00 

B3087-2S... 

.$09.00 

B3DB7-33 . 

....$99.00 

S3DS7^0. 

.£126.00 

83SB7-ie \n v 

.$79.00 

S3SB7-2D SX 


03SB7-25 f' J/X 


(IT 


2C87--B .. 

.,,.$59,00 

5C87-10 ... 

.$69.00 

2CfI7-12 

$7? no 

2CB7-20 . 


3CR7-20 -- 

.. $B5.00 

3CS7*25 ... 

.. $95.00 

3CS7*3S .. 

,^...$99.00 

3C07-4O. 

.$120.00 

3S07-16 lOV 


3S07-2O Jo A 

$7$.00 

3307-25 

-._... moo 

AMO 


0OC207-1O .. 

_ I3S.OO 

S0C2B7-12. . 

-. moo 


MiTOT 

I0M TYPE 
> 12.00 fOFT SIPP0 

.$110.00 

4Mxfl-70 ...,.,$112.00 

1*4x9-60.. $38.00 

1Mx9-10 .$30.00 

1M*9-B0 . $35.00 

1M*9-7Q . $36.00 

256*9-70 .. $10.00 

256*9-10 .-. $9.00 

256*9-80 - $10.00 

256x9-60 . $12.00 

APPLE-MAC 

tMiia-70*™. , .£33,00 

1 Mx0-10 . £29,00 

1 Mx0-BO .. $33-00 

4Mx8-80 . $10e.D0 


ORAM IM&X1 

1MGX1-130NS . ...-$3100 

1 MGX1-100NX.. $3.50 

1 MGX1-09NX. mC 

l MSK-WK . £3.65 

1 MGtt-KftK .. .. $3.75 


DRAM WXl 

4J64-150,.,,.™ ...... £0.05 

306-33 w/64k cache . $213.00 

366-26 Non-cachB., . $220.-00 

4164-120'' !.£0.95 

3B6SX-16^5 . $120/145,00 

4164-100.£1.50 


4104-00 .. .. 52.DO 

DP AM «4X4 

4464-15. (LSD 

4464-12 . SI. 99 

4464-10 .£2 60 

DflAM 258X1 

250X1-15DNS . £0.05 

256X1-120 NS . £0.09 

256XMOQNS . £0.99 

256X1-90N3 .. ...*1,10 

Pill! 1 

«f *si; i 

ih&m i 

SSSS3SS || 

256XI-70NS ..—. £ 1.20 

S56XI80NS .£1.25 

DRAM 258X4 

256X4-100IY5.£4.00 

256X4-0ONS.S4.25 

256X4-7Qf60NS. . S4 50 

2MXI-STAT1C COi 

S12&BP-10 . $0.90 

AAA26D0-0B.$1.29 

AAA 2900-07. . .$1.35 

AAA MOfi-KO *fcl 

514402-00 flrt) STT. ZIPP ... CALL 

51440^00(1x4) ZIPP.CALL 

5144K-0O(1k4)OIPP . CALL 

514400« (1*4)301 - CALL 

514100-00 (4*1) SCO .. CALL 

t-CFwU-DU .... .. 1.41 1.33 

1X4-80 ZIPP.SI 4.00 

1X4-80STT Z1PP .$16.00 

1 X4^70STT ZIPP.$17.00 

Mini-Twer . . $70-00 

Mid-Tower .. £09 DO 

EiAl'Taww . £119.00 

40fr$3wf 64k cache 

* 4MB RAM •1.24144. 530 HD 

* VGA* SVGA 2BMontor* 101 KB 

* MirvTcwerCass • DCS 5.0 

$1569.00 

De&klap .. £95 00 

44MB. 20m&, $190.00 

B9M3.14m$, IDE. . .$270.00 

130MB, 15m, IDE.,...,$329.00 

210MB, 15m, IDE...,$539.00 



VGA 41 14"..., . ms.oo 

SVGAaa 14“._ .-. £560.00 

l.£MB, S 26‘ .. SS 6 .CQ 

144MB, 3.5 l .$59.00 

SVGA 20 14* Noivlnt ....£310.00 
SVGA 25 14* Non-lnE ....£010.00 
SVGA 20 17“. S0SO.OO 

S 4 IXtop 5 Infernal...$45.00 

QRIVlIin^ Infernal ^?QQ flfl 

406-33 256R cacli9 ,-$595.00 

406-33 w / 64k Cache .... $529-00 
406SX-2Ov2S . £359/295. DO 

..OhAJup i^i irn,c?riiai , . ii.M'UU 1 

9600bps IrrtS/R Fax.$79.00 

2400bps Modem.$99.00 


Circle 205 on Inquiry Cord. 



































































































































































W MEMORY^ 

HMillti'l WE WILL BEAT ANY ADVERTISED PRICE 35.00 


SIMM-SIPP MODULES 


DYNAMIC RAMS 


4 M 6 X MtikS SIMM-PC 
4 M 0 X MOHS SIMM-PC 


m .00 ZS6K X 9-BQNS SIMM-PC 
124 W 256K X 9-7QNS SiMM-PC 


11.00 1 MB X 9 -IQON 5 5 IPP-PC UJ 

13.00 1MB X g-BOHS SIPP-PC 37 I 




HSi-bons 

KAdl 

m 1 4-izdiiS 

warn 

1 MBXIS 0 JVS 

4 20 

25 BK X 1 - 7 UNS 

ISO 

64 K X 4 -lOON$ 

Z,10 

1 V i rrtJiJ C 


































CACHE 

MEMORY 



MOTHER BOARDS CPU CHIPS EXPANSION BOARDS 


MOTHER BDUFDG PRICES ARE NESUT1ULE flffUl6DX-?[) IMTFI S CALIl 

WHIN PURCHASED WITH CPU A MBHDHT. <KUWJUA INI tL = “ Lt 

ONE BOARD SOLUTION X™ 5 “ 

PA*HE-SMT-3tl'25j33fDJC2 A P43&5 SMT25r3a HUJMLJA 56 IIVILL . ftl.UU 

4HfiDX'4B6SX. 1 3B60X CACW flJMBfiDX-33 INTEL 34$ DO 

■Sarna beard tar aHEOX-SS.^OXE. 4SBSKIH5 and fl "r'™ 

3B6DK-zs'33 Mii»»r«M»f WMS6DX--&0 INTEL . 625.W 

srosx-zs INTEL 120.00 

.„r„T,aU KMMSX2D PNTEL . 98.M 

■Pan^ Cheiv eii5!iii,il!5iiul5d by rardwsiH Jumper 80336DX^25 AMD 64.W 

'Suppan HbJd™ RAH. ■sxli’iidcc Merror,, J.Epal hm BIDS arrtAfifW 14 iun -Jfl nn 

^Safitn 1&-W AT slois anir ana 8-bil skil WHWUX^H AMU fV-W 

4liUh, QiH6Ey 4-lar/Er PCS ftji noiSE- rEduCbOn flfaafi[>X-41!l AMD AS IMl 

-OS? Pillirriijbon -Board £j* I3.CT L n H □' D . 

MB AtHj-BJK. CflCJVp nti CPU OK ' $2-00. 30236-1B 46.110 

3»'«frJ56K no CPU UK $250. flfW4 e «i rtn 

AMDXSMiHi tCAU 66286-20 . 46.00 

SIMMply-HAM for the PSi 2-16 up ID is MB t memory 

lgrP£.7-0i Mode j; 504W Full 16-t:l Micrn^hannel 

-Uses standard IBM or IBM compitiute StMMS Hqc 

SIMMplv-RAM 11 for the PS/2-32 -upNi i 2 m&di memary 

Bar PS?-32 flodeis 70 S flO -FuB 32-4ii1 Micro Channel irtcrlare 

Uses standard IBM or ISM companube SIMMS $195 

RAMpAT! ™ -useu&tD 16MBoimemory -16-tilt(SilPCATl * 
bus cc mpsr nie -Serl-insQlllDg: no switches or satware setuj requifed 
Supports exsaniw or UM 4.D expanded memory modfli C00 

RAMp AT! m PIUS * Up lo IBMB ul memorY ■ Naif-card nlups 
into 8 si' or 16-til ISA inp^is on slots - Hardwaie support lor LIM 4 .0 
satmmfeit menrafy-Ss'l mslaL ng sohwsrp $145 

AST Rampage Plus SI 46. BOCA BRAT 90 W.*2MB SI 6$' 




MATH CO-PROCESSORS 


I MTU 

m-? WHZ IfTE 
sasj'i 10MHZ WTEL 
BEEB7-G 9HH7 INTEL 
BEfiBT-B Sm WTEL 
«ES; l-J 1IMP IN1E 
aeos7-i? \2 m wia 
502B7XL1IM2 HTCL 
33287X1.: 12MH2 WTEL 

S 03 KSM -28 M INTEL 
ttftTOX-IG lEMv1NTR 

aceBJDJt-ao zase urn 

• 

mW-& 33MH7INTEL 

aswsx-Mim 

W*)C*D 


72J0 


._ B 30 fl 7 T«- 1615 MKZOTOl 
135 K e 3 DB 7 D)i -20 MMHZ CTO 
165.00 83 WTO(- 2 S HWHZ CYRIX 
TOg 3 M 7 PK -33 33 MHZ CYRIX 
g® 830873X-404WHZ CYRIX 
E-S (BseTEXis i«« cmw 
S-E B3SSraZQ2IM£CFHX 

is™ B 3 SKSE 5 25 MfC 
35 B 2 S 87 XL CVRtt 

65 DO _ 

Inn WEFTEK 

I! W- 28 MHI WEfFEJi 

nan 3167 'KMhzweitek 

a.n J167-33MF-LT VuVITFK 
SOLi Ji67-J5W«f WFIT=*C 
tEALL jjjJjjjg WFTFK 


2C8.‘-8 8MHZ 41 
2C5J-1Q IT 
2C&7-1? 12WP DT 
2C87-2D ajMH2 IP 
3CB7-1616MH7 IP 
3CB7-20 ?am IP 
3387-25 9W IP 
3387-33 33MKZ IP 
2387-48 10MH7 IP 
3507SM616MH7 JP 
3S37SX-3Q 2WHZ “ 
3379!^ 25MG 
3SS7SX-33 33MC 


WC2B7-1C' AMD 
30C287-12 iYuTD 


WE ALSO STOCK MtMUHY I OH ACER, AMSTHAD ARCHE TECHNOLOGIES, ATAT AUSTIN, HONDWELL. CHINOS, ailZE'J CI.U3 AT, COMMODORE COMPUADD, DATA GENERAL, DAIAWGHLD GATEWAY GHIU HYUNDAI, INTEL KRIS 
MA&NAVDX. H<CR0 EXPRESS, MIOEftK. MIPS. NEXT. NQRTHGATE, OLrVETTr. PACKARD SELL, POOUET POSITIVE COMPUTER. SAMSUNG. &IUCON GRAPHICS. SMITH CORONA. SUN MICRO. SWAN UNISYS. WANG 7E05 AND 

TECHNICAL SUPPORT _ ORDERS ONLY TOLL FREE FAX 


1-215-922-4640 


1-800-457-6937 m 1-215-922- 


NON-CM H 4% ADDITIONAL. ORDER TOLL-FREE FEIDIM ANYWHERE IK Tift USA Oft CANADA. CALL FOR CURRENT PRICES AND VOLUME DISCOUNTS. PRICES AND AVAILABILITY BUftJECT TO CHANGE. OftDEFl LINES 

MINIMUM ORDER L3U DO"USA SHIPPING A HANDLING: UPS GROUND je.M-Alft tlS.-M-COD ADD t* UIKPA RESIDENTS ADD Fit SALES TAX*PREPAlD ORDERS CALL FOR CONFIRM AT ION-ALL RETURNS REQUIRE flMA# AND 
RETURNS FOR CHE01T SUBJECT TO 251k RESTOCKING CHARGE-RETURNED MERCHANDISE MUST BE IN NEW CONDITION AND RECEIVED WITHIN 14 DAYS FROM INVOICE DATE*INTERNATIONAL ORDERS WELCQME-APD-FRO 
P.D. ’S ACCEPTED FROM GOVERNMENT AGEN C ItSiU NIVE RSI FI ES;f 0 RTUNE 10DD COM PARIES-SUBJECT TO APPROVAL. ALL MEMORY PRODUCTS ARE THIRD PARTY 

f ALL WORLDWIDE TEC HN0L06 FES PRODUCTS ARE 1 UNGUARANTEED AND COME WITH LIFETIME WARRANTY EXCEPT 3 B DAT WARRANTY ON CPU CHIPS AND 1 V EAR WAR RAKTY Q N M □ TH£H BOARDS * 


WORLDWIDE TECHNOLOGIES 

RESELLERS - VAR - PRICING ON REQUEST WHOLESALE DISTRIBUTORS I 


Circle 233 on Inquiry Cord* 


437 Chestnut Street, Philadelphia, 
Customer Service 215-922- 


SEPTEMBER 1992 






































Circle 391 on Inquiry Cord (RESELLERS: 392). 



* Battery [Its is measured willi power management enabled. * iB 

AH brand names are registered irademarks ol Iheir ^CwffnilPiM/rall t2 

respective owners. «, r , f t i i 


If you think your 
notebook computer 
is portable think again. 


BICOM 8260 . 


When we travel with our computers, we want to be able to take with us all the data 
and information we need for Eire trip without adding too much weight to our 
already overloaded baggage. The BICOM B2601 weighs only 2.2 lbs. with a size just 
half that of a notebook and operates on "AA* size batteries; it is the ideal computer 
for business travellers. BICOM B260E is compact yet powerful. It comes with a 
60MB Hard Disk Drive, 1C Card interface with which you can use c red it’ card-size 
memory cards to store your important information or modems to send your 
urgent messages home. Transferring programs between BICOM and your Desktop 
is easy with the serial cable and file transfer software provided or through the 
optional externa! floppy drive. BICOM B260i is an enhanced 286-based computer 
with 386SX class performance that you can really carry 1 around. 


Weight 2.2 lbs. {BICOM and Battery) 

Dimension 8.78" x 6.36" x 1,22" 

16 MHz AMD 80286LX Processor, 386SX Class Performance. 
5 "AA" size NiMH Batteries., 4-hour operation* 

60 MB Hard Disk Drive 
2MB RAM 


PCMCIA 2,0/JEIDA standard port for memory card and I/O card 

Double-scan CGA Screen 640 x 400 resolution 

64-key Keyboard 

1 parallel (bi-directional)/1 serial 

Externa! FDD port for optional Floppy Drive 

DR-DOS 6.0, File Transfer Software & Serial Download Cable 

Built-in Personal Data Manager software 

Built-in Programmable Power Management Software "I O fif A 

Universal AC/DC adaptor $ 1 ZOU 


Options: External Floppy Drive. SRAM Memory Cards, 2400bps IC Card Modem, estra batteries 
COMPUTERS® 


^ 1 COMPUTERS 

Abe 


ABC Computer {USA) Corp. 1 - 800 - 336-2280 

2531 237th Street, Suite 122, Torrance CA 90505 
310-325-4005 Fax 310-325-6369 


MIC5MD-L* ^005 

ISA 486DX-50 

ISA486DX2-50 9 * 995 

ISA 466DX-33 Upgrades ic 50MHz $1865 


Intel 4Ri>DX Processor 



■ AMI BIOS. Symphony™ Chipset* Darlas DS1237 real time clock 
(w/1 0-year warranty) * 256K Cache SRAM exo To ‘MB 

■ 4MB RAM 30ns exp. to 32MB onboard ( Upgrade per 1MB - 340) 

■ 1 2MB 3 1 44MB Floppy Disk Drives (TEAC[ 

■ 130MB, 15ms, 64k Cache IDE HDD (Maxtor) 

H 14" Super Mu luscan. 1024x766, notveni,, 0 £3dp, (Re‘isys-1422) 

■ Diamond SpeedStar £4/1 MB, SVGA cam , 16.7 Million colors 

■ 2 Serial, 1 Parallel, 1 Game Pori 

■ Key ironies 101 Keyboard (USA) 

■ Mid Tower case [Heavy doty) 230 W UL P/S & digital display 

■ MS-DOS 5.0 * MS-Windows 3.' and MS compatible mouse 

OPTIONS: (Add (o System Price) 

Nanao 90801 F550i,T56QI i mon i I ora _ $ 735 $83 5*1575 

NEC 3FGX4G/5G monitors... $345*475,31065 

IDEK 5217'5221 monitors „.*.. $650 $2065 

ny CPD 1304S 1604S monitor . $275/3695 

lor 213MB,'340MS IDE HDD....... w . $170 $4S5 

phic Ultra, T MB w / nnjuso.............. . .,$295 

L leaHttl 12S1J Card, sMB VRAM, HiCi&lor ..,,........$95 

j O’-bays, 27S 1 W Pow&r supply #>■ 2 Fans __ $ 75 


$1395 


ade$lo40MHz; Socket lor 
changes 

lias DST287 reaMime dock 
Mexp. to 1MB onboard 


rade per 1MB - $40) 


-1422) 


erial mouse 


MBER 1992 




'The ln'ie-1 IrtsiUe Logo is & Trademark 
d tniel Cowarion 


These Companies Trust Us.....Shouldn't You? 


Intel Corporation AT&T Coca Cola 

U C. Berkley MAS A Xerojt. 

M i T PG A E Eastman Kodak 

Prode? & G am Die L Od Kheed Missi la, 

Digira: EguipmentCorp SpaceE n g. neen ng 


U.S. Nava] Dept. 
SW Bal> US Amy 
(J S Marine Corps 
DuPont Exxon 
Wasmngion Posl 


U.S Veiaran’s Hospdial 
Admin. Csr 

Lawrence Livermore Lab 

...and the list goes on 
and on... 



Hours: Mon thru Fr* - 0 30am to 6:00pm (PST) 

- Visa and 
MasterCard 
add 3% 

• Shipping extra 46757 Fremont Blvd, Fremonf, CA 94536 

‘JTo^fZ. ( 510 ) 770-1900 

Parts Fax:(510)770-1912 

MICROLANE Computer) Taiwan - Fax: 011-886-7-0060 


Circle 402 on Inquiry Card. 























































































The difference between their prices and ours is simply 
too great to ignore. No wonder we've been around 



(AND WHAT AUDACITY THE COMPETITION HAS TO CLAIM THAT THEY WONT BE UNDERSOLD) 


"experts in portable intelligence" 

PRICES COULD BE LESS BY THE TIME YOU READ THIS AD, SO PLEASE CALL FOR OUR MOST CURRENT PRICES 


TOSHIBA 

MEMORY 

T2200SX. T2000SXE. 

T2000SX, T200G, 

T1000XE, T1000LE, T1000SE 


2MB..$ 77 
4MB..$156 
SMB.,$334 

-ALL CARDS 
ARE FAST 70ns 


AST COLOR EXEC 3666JW5C 120MBW/0MB RAM 

$3704 

AST PREMIUM EXEC 3S6SX/25 120MB W/6MH RAM 

52725 

EVEREX TEMPO/LX 130MB W/ 5M9 RAM 

$2037 

SHARP FQ-634<Y40MB W 2MB RAM 

51196 

SHARP PC^B81/80MB COLOR W/ 3MB RAM 

$4271 

SHARP PC-6881/120MB COLOR W/ 0MB RAM 

$4741 

TEXAS INSTRUMENTS TM3O00/120MB WinSX Ml QMS RAM 

52660 

TOSHIBA T33OOSX/0OMB W/ 10MB RAM 

52527 

TOSHIBA T3300SIY120MB W/8MB RAM 

$3011 

TOSHIBA T4400SX/120MB LCD W/ 10MB FIAM 

$3526 

TOSHIBA T44O0DXA30MB LCD W/ 10MB RAM 

$3048 

TOSHIBA T44005X/120MB PLASMA W/ 10MB RAM 

$0760 

TOSHIBA T4400DX/130MB PLASMA W/ 10MB RAM 

54107 

TOSHIBA T4400SXC/120MB COLOR W/ 12MB RAM 

$5359 

TOSHIBA T4400DXC/120MB COLOR W/ 12MB RAM 

$5670 

TOSHIBA T6400SX/120MB W/ 20MB RAM 

$4030 

TOSHIBA T3400SX/120MB COLOR W/ 20MB RAM 

$7272 

TOSHIBA T6400DX/3D0MB W/ 3OM0 RAM 

$5833 

TOSF0BA T6400DX/200MB COLOR W/ 20MB RAM 

58275 

TOSHIBA T44DOSX/T04OOSX DX UPGRADE KIT 

$408 

ZENITH MASTERSPORT 3aeSLE/25 120MB W/ 6MB PAM 

53320 

LAJ = TT)B / NOTEBOOK IVEMORY 


AST PREMIUM EXEC 4MB {70ns LP) 

COMMODORE CLT2&64S6 2MB (70ns LP) 

COMPAQ CONTURA PC 2MBMMB/BMB 
COMPAQ LIE &G6s r LfTE/20, LITE/351MB/4MB 
COMPAQ LTTBao & UTEffiS 9MB 
COMPAQ SLT/288 A MB 
COMPAQ SLT/388S 4M0 
COMPUADD COMPANION/SX 2MB {70ns) 

EVEREX TEMPO/LX 2MB/4MB {70ns LP) 

GRID 1720/1750 2MB 
IBM N33SX 2MB/4MS (70na LP) 

IBM CL57SX 4MB®MB {7Qra LP) 

IBM N515X/N515LC 2MB/4MB/8MB 
NECULTRALITE 230F4MB 
PANASONIC CF170/270/37D 1MB/2MB 
SANYO MBC -17NB/10NB 2MB (70ns LP) 

SHARP PC-6600/8641/B661 2MB {70ns) 

SHARP PC-0700/0781/6000/8881 2/4MB (60n* LP) 

SHARP PC-8501 COLORSTAR 2MB 
TANDY 150OHD/2B1 OH D/3S1OHQ 1M E3/£M B 
71 TRAVELMATE TM3000 2MB {70ns). 

TOSHIBA T1600131 ODE /T5100 2MB UPGRADE 
TOSHI BA T31 OOSX/T32DOSX 2MB/4M B 
TOSHI BA T33COSL 2M Q/4MB/6MB 
TOSHIBA T440Q/T6400 2MB/4MB/8MB 
ZEOS 28&386SX NOTEBOOK 2MB (7Qns] 

ZENITH MASTERSPORT SX/SU5LE /SLC 2MB (70na) 

NOTE WE ALSO OFFER MEMORY UPGRADES FOR 
MOS T BRANDS OF DESKTOP COMPUTERS, PLEASE 
CALL OR FAX FOR OUR ROCK-BOTTOM PRICES. 


$120 

WOW! 

$00 


$117/52294432 

$834190 

H/QW/ 

$338 

NEW! 

$320 


$210 


556 


$88 


$08 


$904158 


$2884540 

NEW! 

5CALL 

NEW! 

$208 


$50488 


$00 


$50 


5CALL 

NEW! 

$119 


$56486 


$50 


$80 


$704140 

WOW! 

$126/51754340 

$U0/$2164398 

$08 


$88 

WOW! 




DEC PALMTOP . DELL 32DSU SUB NOTEBOOK. GRID GRIDPAO, 
HP 9SLX. ISM PC RADIO, MOMENTA PENTOP, NCR 3125 NOTEPAD 
pooet, sharp pc3txxv3ioo, sharp pc-67oore74i/G7ai/67B5. 

SHARP PC-6B0Q/EB41/SBS1. TOSHIBA T33G0SL, AND MORE 

S12K $128_1MB $174_2MB $376 


PALMTOP FLASH MEMORY 

256K $78 512K $98 1MB $138 

2 MB $238 4MB $288 
1QMB $588 20MB $998 


APPLE LASERWRITER li/lINT/UNIX 4ME 
AT&T 593 LASER 2MB/4MB 
BROTHER HL-4/4V/4VPS 2MB/3MBZ4MB 
BROTHER HL-8E/0DfcV 2MB UPGRADE 

canon lbp siinssi Ryeirr 2 mbmmb 

C. fTOH-6 2MB/4MB UPGRADE 
EPSON ACTION LASER PLUS 2MBMMB 
EPSON ACTIQN LASER II 2MB/3MB4MB 
EPSON EPL-4100 /BDQ0 2M0J3M&5MB 
EPSON EFL-GOOD 2MB/4MB UPGRADE 
EPSON EPL 7000 2MB/3MB UPGRADE 

FAcrr pooeo 2MB/4MB upgrade 

HP LASERJET 117ID 2MB/4MB UPGRADE 

HP LASERJET aJYIIP+AIUUlSMtlF 23/4MB 

HP LASERJET FAX 1MB 

HP LASERJET ItlSi 1MB/4MB UPGRADE 

HP DESIGN JET PLOTTER 1M BMM B UPG RADE 

HP DESKJET+/50Q/5QOC 2S6K UPGRADE 

IBM/LEX MARK 4019/E 2MB4.5MB 

IBM LEXMARK 4029 (ALL MODELS) 2MB/4MB 

KYOCERA FBOOmooA/8flOT 2MB/4MB 

KYOCERA F13005 2MB/3MB/4MB 

KYOCERA F330Q/330GA 2MB/3MB/4MB 

MANNESMANN TALLY 905 2MB/4MS 

NEC SILENTWRITER 2 MODEL 90^90 /56G/56QP 2MB 

NEC SILENTWRITER 3 MODEL 05 2MB 

NEC SILENTWRITER 2 MODEL S62P 2M0 

OKIDATA OK1LA5ER/4DQ 2MB UPGRADE 

OKIDATA OKI LASER 800/820 2M B/3MB/4M B 

OKIDATA OK ILA5ER 83Q/B40 2MB UPGRADE 

OLIVETTI FG-108/208 2M0/4MB UPGRADE 

PACKAHD BELL PB^SOOO 2MB/4MB UPGRADE 

PANASONIC KX-P4410/4430 2MB/3MB/4MB 

PANASONIC KX-P4420/4450i 2MB/3MB/4MB 

PANASONIC KX4 s 4450 1 MB UPGRADE 

PANASONIC KX-P4451 2MB/3MB/4MB 

PANASONIC KX-P4455 2MB UPGRADE 

QMS PS410 2MB/3MB/4MB UPGRADE 

QMS PS315/825 2MB/4MB/6MB UPGRADE 

QMS PS1700 1MB/4MB UPGRADE 

SHARP JX-fiOOQ/eTOO 1 MBA? 6MB/4MB 

SHARP JX-9500PS POSTSCRIPT 1 MB UPGRADE 

STAR LASER PRINTER 8 2MB/4MB UPGRADE 

STAR /STARCRIFT 4/41II 2MB/4MB UPGRADE 

TEC 13Q5B2MB/4MB UPGRADE 

Tl MICflQLASERPLUS/17/RJRBO/XL 1MB 

TOSHIBA PAGE LASERS 2MJ3/4MR UPGRADE 

UNISYS AF9210 2ME UPGRADE 


$143 

$12B/520B 

51334170/5206 

$138 

$1184108 


$1264206 

$11&5lft&^2Sa 

$118/51664256 

51284206 

$1383168 

S12B420S 

$1164198 

$100/$! 48/5186 

S76/$113/51564166 

$68/5138 

$68/5138 

S5S 

$113/5178 

$1384218 

$158/51984238 

$153/5103/5238 

I123/5208 

$138 

1113 NEW! 

5113 HEW! 

me 

$133/5173/5303 

$158 

51104190 
$1284203 
5143/5100/5220 
$110/51534190 
$116 NEW! 

5110/$ 150/5190 
$138 

$130/$ 170/S2O0 
$l5S/$23a/$3l0 
$00/5178 
$1O8/$2O84330 
$50 

$1484133 

5140/5330 

5123/5208 

$53 

51284203 

5118 


NOTE: IN THE VERY SUM CHANCE THA T YOU DO FIND A BETTER PRICE 
ON ANY MEMORY UPGRADE, PLEASE LET US KNOW, 


tote-a-lap 

550 Pilgrim Drive , Ste.F, Foster City, CA 94404 
PHONE: (415)578-1901 FAX: (415)578-1914 
ORDERS ONLY : 1-800-9-LAPTOP 

[PRIOR APPOiKTMENTS ABE HEEDED FOR WILL-CALLS, PLEASE) 


TERMS AND CONDITIONS AP eelas final. We charge a 25% re-stocldn-g tea on 
all refused BhpmenlB and pre-appwed fltttfmfl. Prices are subject to change 
w/out notice, and reflect all cash discounts. Warranty on all merchandise, except 
memory upgrades. is thru the eriginalrnanulacliiferorily, unless previously 
agreed upon end elated cm our invoice. AUsoftwaro, plus oil merchandise that 
include a rum bum. era not returnable lor credit, and are subject to an even 
exchange only. We accept purchase orders from credit-worthy institutions, 
aMiough pices may be slightly higher on soma item* We wi nol ship to any 
account with an overd ue balance. Purchase prices at ihe time of sals a re li nal. 


SHARP PC-6220 

80286 4 LB. NOTEBOOK 


2QM8 HD W/ 3MB 
40MB HD W/3MB 
60MB HD W 3MB 
BOMB HD W/ 3MB 


$ 650 
$ BOO 
$ 850 
$ 990 


120MB HD W 3 MB $1,120 


SHARP PC-6781 

80MB HDD W/SMB S2Q32 
120MBHDD W/BMB$2$52 


WE ARE LISTED IN THE TOSHIBA 
TECHNICAL INFORMATION GUIDE 
AS "THE LEAST EXPENSIVE 
MEMORY MANUFACTURER 
APPROVED FOR TOSHIBA 
LAPTOPS AND NOTEBOOKS' M3 


TOSHIBA T5200/T6500 
2MB/SMB $8B/$296 


TOSHIBA T1200XE/T3100SX 
2MB RAM UPGRADE $78 


$78 

1MB RAM UPGRADE 
SHARP PC-6220 
ft TftA VELMATE TM2000 
COMPUADD COMPANION 


HDD UPGRADES 
4OMB/6OMB/0OMB/120MB 

$255/$309/$5l 0/$698 


EVERYONE ELSE CLAIMS THEY 
WILL BEAT ANY PRICE. WE DON'T 
EVEN CLAIM TT INSTEAD, WE JUST 
DOIT, YOU BE THE JUDGE I 


TOSHIBA TS2QG 
200MB HDD UPGRADE 
$708 


IBM L40SX BAM UPGRADES 
2MB/4MB/8MB 
$98/$ 134^267 


ALL MEMORY UPGRADES 
COME WITH A LIFETIME 
WARRANT Sl A 40 HOUR 
EXCHANGE GUARANTEE \ 


Circle 228 on Inquiry Cord* 


SEPTEMBER 1992 



APPLE POWERBC 

2MB...,.$103 J 

4 MB. 

6MB.$ 

■4JYIB & 6MG F 
100 SLIGHTLY F 




























































HARDWARE SHOWCASE 


Add-In Boards 


Add-In Boards 



£f«fvei atia*. Bftw/ l'hXcVu>ie4 Sv*s i/h. 0* k« 


Circle 303 on Inquiry Cord. 


SIGMA SIX" 


Six-in-One I/O Board 

V 10 Mbps NE 2000 Ethernet LAN 

V 9600/2400 fax modem 

V Super VGA non-interlaced (70 Hz) 

V Flash Disk (DOS in ROM) 

V 2 Serial, 1 Parallel porl 

V Dual IDE FD/HD Controller 

V Software Configurable Interrupt 

Lines (IRQ) 

V Windows Accelerator 


Advanced Micro Technology, Inc. 

123 University Pkwy., Pomona, Ca. 91768 
Tel: (714) 598-6120 • Fax: (714) 598-7716 



BSAMOTHKBQflRDS 

486DX SOMHz w/256K Codie $1050 
486DX2-50MHz w/256K Cache LOW 
486DX 33MHz w/256K Cache LOW 



LOCAL BUSM0THERB0ARDS 

486DX-50MHz w/256K $850 

486DX2-5DMHi w/256K LOW 
486DX 33MHz w/(4K LOW 

Local Ins Video Cords 

‘ 1 Window Accelerator 1 MB $225 
'000 w/IMB $129 
ftiue-Color 
• 5 ) w/IMB $159 

'VITOS 

he $499 
$249 
$199 


LAPT0P& NOTEBOOK MEMORY 

ToshibolOOO, 20D0,2200,3300,4400,6400$eries 
Toshiba 1200,1600,3100,3200,5200,8500Series 
1M8/2M B/3MB/ 4MB/8M6/16MB FR0M$95 
COMPAQ LIE, LTE/LITE, SLT 
APPLE POWERBOOK, AST, AT8T B0KDWELL, 
EPSON, EVEREX, GOLDSTAR. HP PAIMT0P, IBM, 
LIBREX, LEADING EDGE, MAGN0V0X, NEC, 
PACKARDBELL, P0QET, SAMSUNG, SONY, 
SHARP, II, ZENITH 
LASER PRWHR MEMORY 
HPIASERJEFILIID,IIP,IIP+,III,IIIP,illSI . 

IMB/2MB/3MB/4MB FROM $69 
Panasonic, Oki, Epson, Toshiba, Brother, C-ltoh, 
NEC, Sharp, QMS, Slot, Tl, etc. 

WX/MOEWS 

9600/2400bps w/V.4 2bcs INT./EXT.$69/$119 
9600/9600bpswA.42bis INT/EXT.$295/$345 
14,000/14,000bpsw/42htslNT/EXT$345/$395 


HAS INDUSTRIES, INC. 
'WO-ATUS-l 1(285-2711) 

(310)4786920 FAX (310)479 2334 
i 1601 Wilsliire BM„ Suite 1820, L.A., CA 9002S 


i'll U (iFoduds new with □ 1 to 5 year wTFrraily. VISA, M/C, Discoorer, Cl 
Frkes ttihjetl to dwnigE. Ihunlly lower wl>en you to! 

Circle 309 an Inquiry Card* 


Industrial PCs and Data Requisition 



* Industrial Workstation and Monitor 

* industrial Computer Chassis 

* All-in-one Plug-in CPU Card 

* RAMJHOM Disk Card 


• Data Acquisition & Con trod Series 

• industrial I/O Series 

• IEEE-488 Interlace Card 

i an 6 Port RS232 Interface Card 


"Frw 114 Pagm Master Catalog for Your Inquiry* Application Software Package 

iHD flom 


ViUlMMhl * r;ON1BOt 


axiom TECHNOLOGY, INC. 

13925 Magnolia Avenue Chino, CADI710, USA 
® TEL 714-464-1881 • FAX: 714-464-1882 


Circle 294 (RESELLERS: 295) on Inquiry Cord. 


is for DOSs and OS/2 


FEATURES: 

1.Support 2.SSM I 1.44M / 720K / 1.2M / 360K 
floppy disk drives. 

2.Compatible lo DOS 3,x/4,x/5,0 >03/2 2.0 
DR .DOS 6,0. 

S Formalting operation, with DOS command. 

4, Can dtslccopy 5 1/4' diikcUcI ID 3 1/2' 
diskettes. 

5. Can boat from my floppy drives, 

6 r Noo DOS trapped switch for UNIX and 
CF/M 05. 

7 .Cun exixt with any other FDC and HDC. 

B.Supporl 4Mb drives as TOSHIBA ,TEAC old 
& new and PS/2 spec. 


CHIA SHIN TECHNOLOGY CORP 

IF NO, 24, ALLEY 2. LANE 76, SEC- 6SHIN ¥l HDTAIPEU-0,C 
FAX: B86-2-727CIH04 
TE K L IN K TEL: 886-2 7263869 * 7271861 




Circle 314 (RESELLERS: 315) art Inquiry Card 

1 • 1 -1 M -1 “ r 1 ■ 1 • 1 -1 “ 1 * 1 * I * I * 1 • 1 # 1 • 1 * 1 * 1* l ■ 1 * 1 * 1 “ 1 ‘ 



COMBINATION MULTIPORT BOARD 

with Single Slot Expansion: 3 parallel & 4 Serial Ports 


Ideal tor people who love their PCs but don't like J 
U running out of slots, Simple to install and use. Save slots J 
& money. Perhaps the last I/O board you’ll ever need. J 
*n- features J 

L * Supports Windows, Multimedia, OS/2, Novell, DOS - 
~ and SCO Unix ■ ISA, EISA compatibility * Ports easily - 
L configured * Easy connect remote panel ■ Diognos- - 
1 tics software available. Call 1-800-782-7428, - 



— Star Gate Technologies. Inc. ‘ 29300 Aurora Rood * Solon, OH * 44139 
L 216-349-1800 - FAX: 216-349-2056 ■ J 

^ BBS: 21S-349-2904 - INTERNET: ctiatsvc@sgtech.oont J 

r t * i * r i * i * r r r r i * r r t * r r r i * i 1 r ri * r r r i 

Circle 299 (RESELLERS: 300) on Inquiry Cord. 


t>TPMRPU tQQh 











































Bar Coding • Communications/Networking 


Portable Bar Code Readers 






TimeWand I 


DuraWand 


TimeWand 11 


Data collection is fast, easy, and extremely accurate 
when using Videx portable bar code readers. 
Cordless operation, compact size and light weight 
allow you to take die Wands wherever the work 
needs to be done. Call Videx today for your free 
information kit, 503-75&-0521. Prices starting at; 



TimeWand I ..$248 

DuraWand ....*$495 

TimeWand II............. $698 


1105 NE Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 • FAX 503-752-5285 


TimeWand and Videx are registered trademarks of Videx, Inc. 
Dura Wand is a trademark of Videx, Inc. 


Circle 281 on Inquiry Card. 


PC/AT Four Port Com. Coprocessor 


GMM Sync4/CCP™ 

* High Performance 16 MHZ 16 bit CPU. 

* 80X86 code compatible. 

* 4 Sync/Async Ports 
(2 Seriol Ports with Full Duplex DMA). 

* Uses Zi log S5C30, 85230 SCC chip 

* 512K Dual Ported Ram (STD) 

{1,2, 4 MEG Dual Port Rdm - optional) 

* 8k, 16k r 32k, 64k Window (Programmable). 

* 8 Software Selectable and Shareable 




GlW4 Products Are All Modn in USA. 


Interrupts, 

* RS232/RS422/RS485 

* Source Code Debugger Kit Availabte. 


PC/AT Dud Pod Com. CaProrr m oj- 
nf*o caajtde 

GMM 5ync3/CCP™ 


cmm 


Other PC/AT & PS/2 8530 based products awailobte. 
EKtnomdy oompetiti^o prieinej. 


GMM Research Corporaft'on 


1714)752*944? Fax [714)752-7335 

\ &G92 Sky Park South - Unit E, Irvine CA 92714 


Circle 256 on Inquiry Card. 
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EW! SUPER FAST SPEED! 


Order Toll-Free 1 - 800 - 282-4835 



INTELLIGENT 


$mv 


The PCSS-8F is GFEK'i newest, 
fastest serial coproce&soi. With a 
reat-TLine status port and a 24MHi 
processor, it boasts iwn time* the 
data throughput of GTEK^s popu¬ 
lar PC55-8I 

Up to S28K byles of Dvnamemory 
far on [he fly alEocatinn and re- 
a[localion of buffer memory. Does 
noi use any computer memory. 
Eight RS-2J2 channels per card, 
t R34S5 or R5-422 optional) 


()KM £ Dealer liiquirirc Welcomed! 

DEVELOPMENT H ARDWARE & SOFTWARE 
P.O. Box 2310 • Baj St. Loub, MS3!»S3tl-23IO U.S.A. 
Order Toll-Free 1-800-251*4*1$ ■ Fax: 60l-4674»3§ 
Mississippi & technical Support 601-4G7-8G48 


Communications/Networking • Computer Systems 


intShare 


SPECIAL OFFER - STARTER KIT 


Everything you need to share your printer with 
two computers Is included. (1) printer transmit¬ 
ter, (2) computer receivers, (2) 25 H interconnect 
cables and a manual. Allows expansion up to 40 
computers. Employs collision avoidance tech¬ 
nology, intelligence detection, auto switching, 
no software required. Any topology wiring, uses 
popular 4 wire modular cables. PrintShare Kit 
as described S24B.D0 + $4.50 S&H, Additional 
computer adaptors with 25 It. cable $83.50. PP. 
Toll free ordering: 800-343-1455. 



Call or fax for further information on this and Call for FREE catalog! 
also multi printer PrintShare network systems. Specify - BYTE 

i AGENTSWAHTEO _ 

TEL: 508-682-6936 FAX: 508-685-6467 

1755 Osgood Sheet, North Andover. MA 01845 


IzCOm 


Circle 293 on Inquiry Cord. 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 


inu.'gnitt.i) major voice/fax applications plus 
program control into one full-featured high 
performance software* PC-AT/3&6/486 based. 
Menu driven* Easy to use. Full support Ibr 
Rhetorex, New Voice, Dialogic, TTI and Intel 
voice and fax hardw are. Supports up to 24 
voice lines and up to 8 fax tines* 

Hardware +■ St tftwanr ^QCA 

-± voice lines package starts sit V 7*7^ 

Tel: (818) 368-61J2 Fas: (818) 368-7859 

SigmaTech Software 

24 boors demo lines' 813-36W566 or 818-368-5848 
10801 Bismarck Ave., Northridge r CA 91326 USA 
(Rcscllers/Dcatcrs/OEMs/Priviirt' labels are welcome.) 


Auto-Attendant 
i Unlimited Audiotex 
1 Voice Mail 
t Call Processing 
Telemarketing 
Fax Mall 
Fax-on-Demand 
I Fax Broadcasting 
Party/Chat lines 
! Talking Yellow pages 


Circle 310 on Inquiry Card. 


> < 


i 




Lid 



BLAST 




YOUR 
MESSAGE 
THRU! 


Voice Mail • Telemarketing • Call Processing 


^^Franstorm yout PC/XT /Alt 386 
= into a multi-line procer~ : ~'' 

safes, 


into a multi-line processing 
S command center.^bJlfgenify 

n process your safi 
1 inquires, and messages. 

* Complete package. 

$■ ■%* LOhvl-Iupci.‘OEM oarages jviusfel 

U> ^ WSA—WC-AMEK-C0O 


Multi-Line mmww $995 

SINGLE LINE teigmCMh) $295 

For Sales o* Information: 

Call 1-800-685-4884 

CALL (5101 522-3600 ■ FAX: (SIO) S22-555S 


TALKING TECHNOLOGY, INC* ™frr 

11 £5 ATLANTIC AVE ■ A) AMEPA, CA 94501 /// 


Circle 275 on Inquiry Card. 


Single Board Computer 


sc486PX-gj 



All include: 

2 serial ports & 1 parallel part 
Floppy controller 
IDE hard disk interface 
Watch Dog Timer 
UNIX and DOS verified 


SC28M6MRZ 1/2 size SBC 
SC3863X-25MHZ \I2 size SBC 
SC386DX-33MHz 64KB Cache SBC 
SC4B6DX-33MH2.64KB Cache SBC 


Also Available: 
Industrial Rack-Mount PC Cl 
Backplane: A, 6, 8.12,14, i 


AC1 


1-800-886-ACI-3 


U.S.A. 

TEL 617-938-8020 
Fax: 617-938-8037 


Internationa! 

Tel: 886-2-75825; 
Fax: 886-2-7589J 


Circle 259 orv Inquiry Card. Circle 301 (RESELLERS: 302) on Inquiry Card. 
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HARDWARE SHOWCASE 

























































HARDWARE SHOWCASE 


Computer Systems 


Computer Systems • Data Acquisition • Disk & Optical Drives 


AT Systems in ROM 


EMBEDDED COMPUTERS 





50 MHZ 80486 ISA/EISA 23 MIPS 

Faster than Compaq & Dell 


□ Single Board Computers 

□ Run DOS code from ROM 

□ PC Code compatible 
! J Large Memory space 

□ Backplane systems 

□ Develop code on a PC, Run on our 
CPU cards with DOS and cade In ROM 
off-the-shelf expansion cards, 

Q KS6: NEC V53 CPU (236eq). 5serial 2 Par, Clock. ™ «^ s . 
Max 4M Ram, 2M Ram, 512K NV Srara $349 (ql -oem ver). 

□ KS3: V40 CPU, 3 Serial,2 Par, Clock, Flop, Kbd. 

303-444-7737 Fax 303-786-9933 

656 Hawthorn Ave., Boulder CO &0304 U.S,A, 


Circle 263 on Inquiry Card. 


ISA SYSTEM BOARD 

OK B3S0 

MODEL CACHE MIPS Board System 

466OX/50 64K 23,0 1150 1350 

4960X2/50 64 K 23-0 04 & 1145 

WK 15,0 745 345 

64 K 9,0 400 650 

10.8 340 540 

64 K 8.3 330 530 


Cache 


Circle 276 on Inquiry Cord. 

nTr linm 


Circle 287 on Inquiry Cord. 


MODEL 

CACHE 

MIPS 

OK 

Board 

Base 

Systafr 

486DX/50 

256K 

23.0 

1599 

1799 

4880X2^0 

2564K 

23.0 

1399 

1599 

488DX/33 

256K 

ISO 

1199 

1399 


FEATURES 

256K Write Back Cache 
* Burst Mode Design 

■ Upgradable Architecture (66 Mhz) 

■ S4-MB 32-4311 Memory Expansion 

■ Proprietary Local for Video 
100% EISA/ISA Compatible 
One Year Full Warranty 

■ Made in USA 


All names mentioned above are trademarks of 
their respective companies Prices are sabjod id 
change without notice. 


Rackmount Solutions 

RACKM0UNT COMPONENTS - QTY 2& PRICING 
R ackmou nt Chassis 1 SV7VI T $1 &3 

Rackmou nt VGA Wlonito ra S531 

Rackmount Monitor Shelf $113 

Rackmount Keyboard Shelf $&fl 

RACKMOUNT PLATFORMS - Qly 1 Pacing 
RMS28&-12 $549 RMS306-33 SI 095 

RMS3&&SX-T6 $795 RMS4S6-33 £1695 

System Platforms Include 7‘ Rackmount Chassis, 

200W Power Supply, Motherboard, 1.0MB Memory, 
IDE, FDC. 2-Ser. Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNTT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 486. 3S&. 33&SX, 2B& 
RACKM0UNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular Irom IV to W high 


ss*s MAllEY 

TECHNOLOCY ntc 


2468 Armstrong Street 

Livermore CA 94550 

(510} 447-2030 FAX: (510) 447-4559 


All bare systems include a baby desktop, 
IDE 2s/tp, tOt-keyboard, 200 Watt power 
supply Tower system with 
260 Waft power supply add $150. 
FCC Class fl, UL, TUV are available. 


If you would Like to.... 

□ Use powerful 3-M1PS 16-bit processing 

□ Drive graphics LCDs and keyboard 

□ Collect 10-bit analog data from 8 channels 

□ Store information on PCMCIA Cards 

□ Interface with a PC or modem 

□ Perform multitask operations 

□ Buy at competitive prices ...then the TDS2020 Series is for you 

For more information contact; 

The Saelig Company TeJ (716) 425-3753 Fax (716) 425-3835 
Qulside USA & Canada: Triangle Digital Services Limited 
223 Lea Bridge Road, London Tel 081-539 02S5 Fax 081-558 SI 10 

Circle 278 on Inquiry Curd. 



The Intelligent Solution For Data Acquisition 



DAP2400* Data Acquisition Processor 1 
ANALOG I/O 20 MHz DSP with SRAM to 96K 

DIGITAL I/O DAPL™ Operating System 

* Inputs lo 235K samples per second , conunudA 

*Oulpgla to 250K Espies per Wcnnd .Qlftofll IWf ir-UrtCTA U 

FFT and FIMIlering c-nmTTumd& In C 

OlgAri Signal Processing at10MIPS LABORATORIES^ 


IB MHz CPU with DRAM te 512K 

Send for FREE catalog. 

Or call us at (206) 453-2345 


2265 116th Avenue NE 
Bellevue, WA 9S004 
FAX (206) 453-3199 


Circle 268 on Inquiry Cord* 


Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordable, 4-color 
advertising section! 

Call for more details: 

(603) 924-2695 or (603) 924-2598 


SHARE A SIGEN 250MB PORTABLE 
TAPE BACKUP & REDUCE COST/USER 

No conlfolier card required. Connects to parallel pon. Installs in 
less Ihan 3 minutes. Great Tor Laptops. 9,5 MB/mln transfer rafe, 

Capacity 

60/100 MB 1/4" cartridge 
250/500 MB 1/4“ cartridge 
1200/2000 MB 4mm DAT 

Supports 

DOS, OS/2 
Novell 286, 386 
Novell* Unix, Xenix 

industry standard SYTDS Plus 
software and for file server based 
NLM and VAP Tape ware. 





PH 000 (400) 737-3904 - fax (408) 737 3910 


Circle 277 on Inquiry Card. 




























































Disk & Optical Drives • Diskettes/Duplicators 



MiniSCSI^^ 5 — 1 

PARAlLEL/TG-SCSt ADAPTER 


$ WANT BETTER 
jC CONNECTIONS? 

CONNECT UR TO 7 

SCSI DEVICES AND A 

PRINTER TO YOUR 
PARALLEL PORT! 

Up to twice as fast as our original 
MiniSCSI, the MiniSCSI 
Plus lets you run a CD-ROM, tape 
drive, SCSI hard disk, SyQuest, 
Bernoulli or other SCSI device from 
almost ary parallel port (tape 
software optional). For most 
notebook users, it's the only way 
to use SCSI CD-ROMs and tape 
drives. Plus, its integrated cable 
makes it a snap to move and share 
SCSI devices between desktops 
and notebooks. 

Call For Details! 
(510) 770-1400 



T rani or Systems, Ltd. 

5415 Randall Place 
Fremont, GA 94538-3 \ 51 
FAX: (510) 770-9910 

o WaBTmrnStftmus, rnsCSimemsc&Amm 


Circle 286 on Inquiry Cord* 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50" Models 



SIMPLE AND FAST FROM $1699 

MVXIC 


TEL: (416) 503-3335 
FAX: (416) 252-4084 


Mail Order • Memory/Chips/Upgrades 


Industrial PC Solutions 

RELIABLE, AFFORDABLE, FLEXIBLE 

* Industrial PCs • Industrial I/O Cards 

* 286/386/486 * PC-Bus Card Cages 

CPU Cards * Rack Mourn 

* RAM/ROM Disks Keyboards 

i-siMio-mi 

(In California 408-293-6786) 1 - 

A Industrial 4 LAO Automation Hitt] PCs f K.. CiMll ^ 

ADWFTECH 22 


r V: - ; 


1310 Tullv Road, #115. San ]osu, CA 
I'AX: -t OS-203-1697 


Specialist in 
Industrial PC Modules 
for OCMs 


I Rub! Now 140-pagc 
PC-based industrial 
automation reference 
guide for your system and 
OEM needs. 


Circle 250 on Inquiry Cord, 


Industrial Single Board PCs: 286, 386SX, 386DX and 486DX 
CPU Cards, 6 layers, low power consumption, 60°C operating 
temperature, watchdog timer, 2S/1P ports, HDD/FDD inter- 


emperarure, watchdog timer, 2S/1P ports, HDO/Fi 
face and piggyback connector for RAM/ROM Disk Module 

■ RAM/ROM Disk Card/Modole: 1,44MBx 2, SRAM or EPROM 

■ PC Bus Passive Backplanes: 6, 8 and 12 slots. 

Fax us to order our FREE CATALOG and obtain OEM pricing info. 

AAEON TECHNOLOGY INC. 

FL2, NO 41. Jin-Wen Street. 

Jiin-Mei blttTtcl, Taipei, Taiwan, R.D.O. 
Te). 0S&-2-21 i-1 MB Frn fitW-2- 2i fl-2443 


AAEON 


am am 


Circle 248 (RESELLERS: 249) on Inquiry Card. 
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408 - 559-0603 

FAX 408-559-0301 



1MB SIMM 80ns $29 


rm 

m 


Mbj 

256Kjc1 

m 

>0.85 

h,u 

256* it < 

Off 

S 4J9 

HJb 

IMil 

DtF 

■3.82 

H.17 

256K x 9 

SIMM 

*10.05 

*1WT 

!Mi9 

SIMM 

mm 

*3191 

^.9 

SIMM 

*119.D0 

mw 

LOW 

2059 Con.de 


4MB SIMM 80ns $119 

—MATH CO-PROCESSORS — 


80287X1 


8C875X-20 

*67.06 

80287-XLT 

*82.15 

SC87SM5 

W1 

80387-SX2S 

*76.47 

3CB7DX-2S 

>85.88 

8038 M)XP 

*12.35 

MB m-n 

>88,24 

8M87SX 

H75.00 

3C87DX-40 

*1 14.12 


WAREHOUSi 

PRICES! 




AD Mtr<hnnilin IDO’, yuum•■lend We nnttfi1 VISA. MC Oucovn un-j [flinpcriy PO'i 
eiUi prior upprard, Prut. dilivBry L mnruilc j Juiur Is fhqng* Minimum 
order SIM HeIu't, require SMA; narr-dRfedivB Felum. -subject Ip, ■ TSX' leilodtrug Ire, 


m v v w ■nw 

Circle 304 on Inquiry Card. 


ROM BIOS UPGRADES 


AMI ♦ AWARD ± PHOENIX ♦ MR BIOS 

With utir six years experience in the Rom Bios Business, yon can be sute we will direct 
yon to the CORRECT SOLUTION for .ILL YOUR ROM BIOS UPGRADE NEEDS. 
We are a FULL STOCKING BIOS DISTRIBUTOR, and we have 
THOUSANDS OF ROM BIOS UPGRADES. We have the Bios Upjjrade for you, whethty 
you have an Original IBM Computer or one of the many Compatibles, on the market 


FEATURES OF A NEW BIOS 


+ SUPPORT FOR 3T50K, 720K, 15 MB, 

1.44 MB AND 2,80 MB FLOPPY DRIVES 
+ COMPUTE SETUP IN ROM 
♦ VGA AND SVGA SUPPORT 
+ NOVELL AND NETWORK SUPPORT 
+ FASTER I/O SPEED 
■*- DOS 5.0 SUPPORT 

SMART MICRO TECHNOLOGIES, Inc. 
TWIR ROM RIOS I PGRADR SOMmOVT 


+ SUPPORT FOR 46 DIFFERENT F 
DRIVES, PLUS TWO USER DEED 

♦ IDE DRIVE SUPPORT 
+■ FULL OS/2 SUPPORT 

♦ PASSWORD PROTECTION 
+ FULL WINDOWS 3.1 SUPPORT A 

♦ LATEST VERSIONS, AND MQlf 


| | j 


Circle 251 (RESELLERS: 2S2) on inquiry Cord. 


14(1 Triunfo Canyon llnad * Westlake Village * ('A 0I8DI 
Fax (1405) 371-0012 ORDER (&l)0) 266-io7l) Lund (805) 8 
* FREE eatefcig * Ccnp r & tlnlv, KK pit i»cE«miw * l>e+ili:r>•tkeiih' * VuEnnic ■ 
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HARDWARE SHOWCASE 












































HARDWARE SHOWCASE 


Multimedia 


Programmable Hardware 


VIDEO FRAME GRABBERS 

RECORD TO VCR AND TV MONITORS- PC/XT/AT, PALWTSC 

VGA VIDEO GALA..... $695.00 Three hoards in one: t) It's a Super VGA card which replaces 

your existing card. 2) H has recordable output to VCRs & TVs. 3} Live TVWCR video on your VGA 
monitor and frame grabbing in 24-bft color. 

H RT 512- 0.—...„JM6J0 ReaJ time, grey scale 

Frame grabber. This is a mulWeaturttJ tiigtt performance indus¬ 
trial model. (LUT. overlay, external trigger, EX JIN, pixel clock, 
gen lockable, optional square pixels, video output..) 
Applications include machine vision, medical imaging, robotics, 
microscopy etc. Resolution is 512 X 5f2 With 256 levels of 
gray (optional 2nd buffer or 640 X 512 ns), flock-solid cap- 
sura even from a VCR. Library at Image processing routines 
included: free. I0(k functions such as histograms, wnvolu- 
lions. edge desection, poins and area operations, arilirmetic and 
logical operations between frames, board control, ID. etc. 

f HlGHRES 

TWHXGfmiKSLVC 

P. D. Box 76, Lewiston, New York 140® U.S.A. 

Tel: 416497-6493 Ext 102 fax: 416-497-1636 Dept HE 




Circle 260 an Enquiry Card. 



SuperSound 


Best Value! 

Easy To Use Too! 

Digital Audio Authoring 
Workstations $239 - $640 

][uvIe)> Problems With Kir Name Products w 
ThrErTrdl Sappurt ■ TV? Us And Be Plciiifi!. 

Developers of Windows 3,T6olbook, Visual Basic use 
our DLLs, Create SuperSound, SoundBlaster, Covox, 
Disney Sounds; import sound files from Mac, Amiga 


GUI Editors from $49 I 


1BM-PC DOS DIGITAL AUDIO from $2(1 '^7^.','^': 
USA Made High Quality,30 Day Money-Back Guarantee 

LIKE HAVING A CASSETTE TAPE frECOHDER IN A PC, * No Extra Clurgv Tw T«hnlciri Support on wr product* 

fswImH, ««*leet Edfloit wllh Ih* moat Jwlur us Te* Itw prl w * CK35 EkHwhH* Vsr*len - Dp Tel fl. MB WorWnn Space, 

• Simple huiMirt f a Metailartfon- NO DMA |umj»it. * Programmer'»Libraries for Popular Languapn 

Products bv Silicon Shack, 4760 Cast Wood Drivc f San josc* CA 95129 

Ph: 40S - 44S - 4521 FAX; 4 0B - 446 - 5196 


Tech, fnfer/d rders: BOO - 969-4411 Ask for FREE PRODUCT CATALOG. 

In I.. K*.l : ttMjVr.r. Hj«H, I»i r . 7,^11^97 j-5-WI ¥A\: I II.IHS 1 ?-IIH - 


Circle 274 on Inquiry Card. 


Make Your Image Fly ! 

Capturing, Compression and Printing. 

Video Blaster, Full Motion, True Color, Windowing Video 
Capture & Sound Controller 


‘3- Swatcbabk; NTSLVPAL V jlIsmi tnpuli 
•T2tb<5i3 Digitized VltJcrch Rcsolutiodt 
*D.'A Sound Mixer* Volume Control 
■ Mixed Amplified Sh:reo Output of (SAW 
■Versatile Uliliiy Edt Cnprured Video Imogv 
Manijnibmam, Frijliitg, Storage. Rclnjcvftl 



' Windnwmg qorXrnllsd hy 
IrtdcpLmdcrL X-V LoorjinuLK 
. by Color Keying 
■ 11 Independent X-Y Stilling 

■ J jiith erf Rujujlcid Soflward 
Windum 3.X 

Dynamic Link Library AvnilabJi; 




Picture Packer, 30:1 Image Compression Software 
for Windows 3.0 


Sjuci Pr&L|tntf\ Hiifd 0i4, 

KJ: I wrlh Minimum luuigc (Jiuilit) 
VI wuh VQ Iktnajto Ouall1> Lu%* 
Su-ppnrK Full t-'i'ifur Inuijy 

■UIhmI'mS-IXM Mi 

bn JF'Lt j Stundanl- 

h AJJ Miijpu Uraphu ! ik 

I ARC V Vi 1.11 


Hemiiry■ Kevident Prwjjrtxn 
(j^ieraur^ TlwtHputcntty wilhin 
Populur AppfrcfldiiRH mhIi m>.. 
Aldu^ Pag r milker 
PticMt^iyJpr 
■Rulure PubJiilhur 
tu iulkN)l;i[(L.alt$ At"VC*k iinJ | JrrtiimfHvs'. 
Pa-Lure File* 

'AfftrfdiWf Prirtiir'VW.fm i-uli SW.Bfr 
C rnl pun Tmfcilfd tYinrllUst: srt Fueker Curt] 


Effective M0 DPI Laser Printing 


Ymjr Computer, The 


Call: 

Empire Computed) 


TOSS HemhJvfl Ave 


RjhLhiiCuLjriiini[fLi. CA 9I7H1 

Ti'J:7 i 4- Jf*-1 JIM l I mi 71 -Mfth-1<HW 


.111 I r.hJ'.iMn'w ■■ .1 rv ^ijuAnuii, Ml ilnrir cvspektivu iraiuf. 



* Motion vEddb pravfew in a window, 

* External triggering, 3 video inputs, BMP, T1F, PCX... 

Expansion Options 

* 24 Hto RGBS output with $3m\ 

thENLQGK 

* S-¥M3 ( HM, (Y/C Input) $ fS5! 

* JPEQ srn i image $ 24B 

compcession/decomprossioo 

* JPEG Hi W ; capture up to $f 795 
30 fr^mou por a&co*Ml III 



US & Canada TOLL FREE 600 982 46 24 
EEC PH : 33 1 46 29 03 00 - FAX : 33 1 46 29 03 04 


Circle 298 on Inquiry Card* 



J "High speed scan rate at a fraction of the cosC T 

HARD WAR E: - S 0 plically isolated digiial inputs an 2 of 24 V0C ' ^ 

* S isolated relay outpute rated at up to 3A continuems at 120 VAC with a 

10 A surge * size: (9* L k 3.5’ W x 1.5" d) * 1 0S infernal bits *8 Kof EPROM 

* up to 1ms par Kof boolean logic *sarial oammunicatians optianal ' "jj 

100 GENERAL PURPOSE REGISTERS: used for 

* Umars * counters * pulsars * data storage * sequencers 

S 0 FT WARE: * p rogram mable with IBM XT/AT /386/4BB com patible and :i I 

EPROM programmer * ladder logic • ie*t annotation ■ easy to use etfltor 
with menus and function keys M ‘ 


AVISON ■ WOR 


Circle 312 (RESELLERS: 313) an Inquiry Card. 




^ For Your Development Needs! 


MODEL 90(H) 
EPROM PROGRAMMER 


i QuickPulse and intelligent 
aJgoriihms* 

i Programs Eproms (up to 
4Mb), EEproms&MPU’s. 
i Up to 57K baud. 

Fast! 


ouv-iD4-4835 


OEM & Dealer 1 ni|uiries. Welcomed \ 

DEVELOPMENT HARDWARE & SOFTWARE 
P.O. Do* 2.1 Hi* Huy 51. Louis, MS 39521-1310 U.S.A. 

| TE K Inc F " k: 

Mississippi & Tedimcnl Support 60l-467-MO4» 


Circle 253 on Inquiry Card. 


NEW! 

Virus Protection Power 

The card that provides a comprehensive and 
continuous protection automatically! 

Why choose the AVPcard and nol the leading anti-virus software*? 

Because unlike anti-virus software: 

AVI* does not txccupy RAM memory,., 

A VP does not waste time scanning your drives... 

A VP is not vulnerable to viral infection... 

A VP provides an option til password lu prevcnl 
the unadthbrired use of your computer,,, 

A VP does not require software and therefore 

you will not need constant updates, nor can it be inadvertantly deleted... 
A VP is easy to instil, easy to use and easy to pay for! 

The Card...dan*t leave your computer without it! 





Order NOW 
for only: 


$59.95 


plus I m it applicable; jiku S &, FI 

VISA, MasterCard accepted. 
Dealers Welcome 


GBAJNTCOR 

Call 24 hours a day (415) 244-9999 
or fox yotir order lo (415) 244-9279 


Circle 307 on Inquiry Card. 


Circle 305 an Inquiry Card. 



























































Programmable Hardware 


Programmable Hardware • Tape Drives 


IEEE 488.2 



Hardware for IBM PC/AT, Micro Channel, 
Sun, Macintosh, DEC, and NeXT, 

Software for DOS, Windows, UNIX, VMS, 
menu- and icon-driven environments. 

IEEE 486 extenders, analyzers, 
converters, analog I/O, and digital I/O. 

Call for your free IEEE catalog 

[Dtech 


lOtech, Inc. * 21 6.439.4091 • Fax 21 6.4 39.4093 


UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 

TUP-400 $745.00 NEW 

TUP-300 $575,00 

■ New Improved hardware £nd software. 

1 The most complete PC-based Universal Programmer, 
Programs PLD IP AC GAL, FPU EPLD, FEEL MAX, 
MACJU, E(E)5tDM, (up to teJUEbii), Rash EPROM. 
flPROM, Special PROM. MPU (S7XX, heXX.ZS, PSD301, 
FlClWCX,TMS320EXX, UPD75PXXX, HD637XXJU, 

■ Covers DIP, PLCC, QFI\ SOP, and PGA with 8 to 84 pins. 
Gang rragannning adapters available also. 

■ EPROM EMULATION capability. 

■ Teste digital ICs and DRAMs {SLMM/SIP adapter available). 

■ Free software update and new dealer added upon reqricsL 

■ IC Manufikcturers' approve. 

■ 1-ysar warranty, 30-day money-badi guarantee. 

CALL TODAY FOR MORE INFORMATION. 

Distributors are welcome! 



■ We accept Trade-ins for ANY 
programmer. 

■ Call about our Ren t- 
a-programmer/emulator plan. 
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DOS IN ROM! D ““ B 

BOARD COMPUTER 


Always waiting for a prompt? 
Speed up with MVS ROM Drhrti 

- &oot 0,1 sec 
* 1/2 iiae cord 
■ Any pragromi, DOS 


* LANs, Ctwlrol 

6AK .....$75 

360K.......$150 

i.44M... %m 


1. Debug an PC 

2. Tesl SftC RAM 

3. Burn EPROM 

* Battery, solar 

* 5-yr warrortty 

* 62 pin PC Bus 

- 2PAR, 3SER, RTC 

- LCD/KBD pons 

MVSBC1...$95 

MVSBC1.$27/1K 

MVBIOS....$A0 

PC CABLE.$50 

PC CARD....$05 


PC on a card! 


MVS 

( 508 ) 792-9507 



SUPERPRO 1 

now $599 (US only) 


Over 2,000 devices, desktop 
programmer for your IBM PC 
with high speed & reliability 

• Easy to lisb menu driven Software. 

• Universal programming for EEEjFROM, 

Flash E(E}PROM, Bipolar PROM, PAL, FFlL 
PEEL GAL. E(E)PLD. & Micraconlroiler, etc. 

• Test TTUCMOS logic fCs. 4 memory 
(DRAMi'SRAM). 

• Life time Ires Software updates oh BBS 
A technical support 

• t year Hardware warranty & 30 day 
money bach guarantee. 

• Developed & made in U.SA 

• Call for demo dish. 

Distributors are welcome! f 


-Mbit 

• ROM MASTER: S149 
E(£)PROM programmer 4 gang version 

• ROM MASTER/4: $239 

757 N- Paslnrta A van lib. Surinyvalfi, CA SMOBB 

(408) 524-1929 

FAX (406) 245-7064 BBS (406) 245-7002 


XELTEK 
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200 MHz Logic Analyzer 


Universal Programmer 


Call - (201) 808-8990 

Link Computer Graphics, Inc. 

369 Passaic Ave.. Suite 100, Fairfield, NJ 07004 FAX: 608-6766 


$799 - LAI 2100 (100 MHz) Price is complete, 

$1299 - LA32200 (200 MHz-32-ch.) Pods and software 
$1899 - LA3240Q (400 MHz-32-ch.) included. 


PAL 


GAL 

EPROM 


FLASH 

EEPROM 

PROM 


87xxx.,* 


•16V8, 20VB, 22V1Q, GALs 
•26VI2, 20RA10,16V10 GALs 
•2716-27040 EPROMs 
■B7xxx MICROS 
•EEPROMs (incl. Spin serial) 


•16 bit EPROMs 

•Byte Split/Merge (16 & 32 bit) 

•JEDEC, INTEL HEX, Motorola 'S' files 
-Dallas NVS RAM programming 
•FREE software updates on BBS 


* 400 MHz 

max sampling rate 

• up to 128 channels 

* 16K samples/channel 

* 16 level triggering 

• Variable threshold voltage 
■ Sophisticated triggering 

• FREE software updates 
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MICROCONTROLLERS 

■ C Programmable **"“»"* 

• Data Acquisition * ^ om , S15 h 9 Qt J 1 

■ Control /Test * J£W "2 

Display Modules 

Use our Little Giant™ and Tiny Glanl™ miniature 
controllers to computerize your product, plant or test 
department. Features built-in power supply, digital 1/0 
to 40+ lines, serial 1/0 (RS232 / R54B5), A/D converters 
to 20 bits, solenoid drivers, time of day clock, battery 
backed memory, watchdog, field wiring connectors, up to 8 
X 40 LCD with graphics, and mo ref Our $195 Interactive Dynamic G™ makes serious 
software development easy. You're only om phone call away from a lota! solution. 

Z-World Engineering 

1724 Picasso Ave., Davis, CA 95616 (916) 757-373? Fax: (916) 753-5141 
Automatic Fax: (916) 753-061S [Call from your fax. request catalog #18) 
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9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


• Best Quality 
■ Lowest Prices 

800/1600/3200/6250 BPI 

CALL t‘800-859-8856 


mSm 

k 


Laguna Data Systems 

23151 Alcalde Drive, Suite 8-3, Laguna Hills, 
Tel: 714-586-3010, Fax: 
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HARDWARE SHOWCASE 






























































HARDWARE/SOFTWARE SHOWCASE 


Tape Drives • Books/Publications 


Miscellaneous Hardware • CAD/CAM • Communications/Networking 



FOR ALL YOUR TAPE NEEDS 

3480 U 9-Track U 1/4" ■ 4mm ■ 8mm 
Tape to Tape Copy 
Tape Backup/Restore 
Conversion 
Data Interchange 

NovaStor Corp. 

30961 Agoura Rd. p Suite 109 
Westlake Village, CA 91361 

Phone (602) 396-3616 

or 818-707-9900 • Fax: 818-707-9902 
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dccy hi 
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Qua I star's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems Include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BP I capability may be used for disk 
backup as well as data interchange. 

__ Call us today! For details and 

/7///T/ **T£7/7 to order: Fax (818) 982-4081 

UMnfr-* // 7 W J» Phone (916) 962-5822 

9621 Irondale Ave* r Chats worth CA 91311 

Qualstar Corp. 

product and company names and trademarks are the exclusive property of their tespecliw owners. 
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THE WRITE WORD? 

COLLINS ON-LINE 


Harp erC o I li ns Publish er$ 

EJ Kiecjj 1 jut?:. FEndon, WcrthiHg, Whi £u*m:s 
BN 14 GUF HdgJ.nnJ 

Tel -44 (0)903 S73 555 • Fax +44 (0)903 m 633 
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9-TRACK? 

WELL, WE HATE 
» BOASt^,^ 

800 - 729-8725 

'ovett-fm Dm. 

TEl:6l@-57H§5S - FAX: 6T9-571-09B2 - EUROPE: TEE 49-61724502? ■ FAX- 49-6172-35Q2E 

• Circle 270 an Inquiry Card. 

Desktop 9-Track Tape Subsystem 

#1-selling 9-track system on desktop. 


TVR 

Silencer for Personal Computers 

Let us help you remove the noise from your PC. 

Everybody is aware of the constant noise from a PC, It causes you 
headache and gives you stress, 

Tills noise comes from Lhe fan. Our TVR-Sitencer is mounted 
between the PSU and the fan. It reduces the noise level from 
approximately 45dB to 35dB- That’s almost 50% less noise. 

1, Regulation of the temperature is monitored by a thermostat, 
which ensures that internal operating temperature of the PC is 
kept within that specified by the manufacturer (approximately 35° 
C); as operating temperature increases through heavy use or 
ambient temperature, the unit will increase the speed of the fan to 
maintain safe operating temperature, 

2, A primary backup circuit ensures that the voltage to the fan never 
falls below 6,2 volts to maintain rotation and therefore supply the 
sensor with airflow. 

3, A secondary circuit ensures that in the event of failure, the fan 
will return to full operating speed. 

The TVR-Sitencer suits almost every PC-model. No service after in¬ 
stalling. A liability insurance exists for this product. 

This product has been approved by DEMKO in 
Denmark and by the German TUV. It has been distributed 
successfully for about 2 years. We are looking for importers and 
distributors all over the world. 

Please do not hesitate to contact us by phone or fax for further details. 
The TVR-Silencer - Made in Denmark, is probably the most reliable 
Silencer in the world. 

IBC Data 

P.O. Box 106, Svendborgvej 102, DK-5260 Odense S 
Phone: 65 91 97 00 • Fax: 65 91 51 57 
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(800) 742*6809 


HiWIRE II Schematic 
and PCB Software 

With support tor ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE It editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands lor 
each. HiWIRE II is $995. 
and es guaranteed. 

Call (BOO) 742-6809 
or (317) 440-1903 
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EM320 

WINDOWS 


DEC VT320 Emulation for Microsoft Windows 3X 

* 132 column display * Automatic window sizing 

■ Cut and paste - Double high/wide characters 

* Kermitfile transfer * LAT r INT14 or TCP/IP support 

* Windo ws style help * Modem dialer/Phone book 

■ Local or ANSI color * Command language 

* Multiple instances * International character sets 

Diversified Computer Systems , Inc. (303) 447-9251 
FAX (303) 4474406 Other products: EM320 DOS, Tektronix 4105 DOS 
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Data Acquisition • Database 


Free Data Acquisition Software Tool 



DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system, DAQ Designer 
will (1) ask questions about your application, 

(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 

National Instruments 

6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 •(800)433-3488 

Circle 269 on Inquiry Cord. 


Education • Engineering/Scientific • Mathematical/Statistical 


EARN YOUR COLLEGE DEGREE AT HOME 


In Computer Science 

Get trie opportunity and earning power a college degree confers—without 
leaving home and without spending thousands of dollars, 

* Approved for tuition reimbursement by leading corporations 

* ALL COURSES BY CORRESPONDENCE 

* Mosl courses interactive 

* Approved Ada course available 

* Qualified instructors available on telephone help lines 


AMERICAN 

INSTITUTE 


Phone: 1*205-323-6191 • FAX: 1-205-328-2229 
2101 BYX Magnolia Ave. * Suite 200 * 8‘ham, AL 35205 


COMPUTER 

SCONCES 

TJid it uitH/i efodf. I'lUFiriiiJ 


Affordable Statistic with Microstat-ll 

Dorft let the low price fool you, Microstat-ll is a full-featured statistics 
package and Includes descriptive statistics, AN0VAS, Stepwise multiple 
regression, nonparametrics, hypothesis tests, canonical correlation, 
principal components analysis plus many other procedures. Find out why 
Microstat-ll is one of the fastest, easiest-to-use statistical packages on the 
market. 30 day money back guarantee. Call or write: 


Ec os oft Enc. 

8295 Indy Court 
Indianapolis, IN 46214 


Orders: 1 -800-952-0472 
info: 1-317-271-5551 
FAX: 1-317-271 -5561 


$99.95 
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dBASE Data Entry 



The TransTarm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 



302 N. Winchester • Olathe, KS 66062 

913-629-0600 • 800-255-3739 • FAX 913-829-0810 
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• Tests 88/286/386/486 PCs 

* Complete Test Systems From $995 


VISTA MICROSYSTEMS, 

6 Whipple St., No. Attleboro, MA 0276\ 
Tel. 508-695-8459 • FAX 508-695- 
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STOP SCRAPPING 
FAULTY MOTHERBOARDS 

If you've been 

disappointed with traditional 
diagnostics and "Passive Post 
Cards/' or are looking for an 
alternative to high cost ATE 
Systems - Put V-ATE plus to 
the test! We're certain 
you'll find V-ATE the best 
investment you've made 
in years, 

• Find Failures in 100% 

DEAD Systems 

■ Find Intermittent Faults 

* Test for PC Compatibility 
and reject Sub-standard or 
Faulty hardware 


SOFTWARE SHOWCASE 


















































SOFTWARE SHOWCASE 


Mathematical/Statistical • Programming Languages/Tools 



^ Make this your “leap” year with 

iMP® Statistical 
Discovery Software 


“JMP, 
from the 
SAS 

Institute, 
is the most 
surprising 
Mac 

product in 
years... with 
the most 
helpful 

Mac interface of all the statistics programs 
and one of the best interfaces ever produced 
for scientific software. It's nothing less than 
dazzling. “ 


MACWORLD 


Call today for a free demo disk and Points 
of Interest from the leading name in data 
analysis software,.,SAS Institute Inc, 

919-677-8000, Fax 919-677-8166, 

JMP is a registersd trademark of SAS Institute \nc. 
Copyright © 1992 
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Programming Languages/Tools 


APL 


"\ 


Complete APL system $60. PC, 386, WINDOWS. 


J 

Ken’s new APL for teaching and research. Uses ASCII. 
Shareware and documentation $24. Source $90, 


Iverson Software Inc. 

33 Major St., Toronto, Ontario, Canada M55 2K9 
Phone (416) 925-6096 Fax (416) 488-7559 

____/ 
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HYPERCROSS - asm* 

M ulti-tat'gGt Mscro Cross Asson 


FEATURES: 

Fa&t Ops Pass Execution - up to 6000 LOC/Second 
Flexible ttoraiy Driven' Architecture 
Futbfealured PC-asm Style Directives/Expressions 
Pcputac Vendor Style Instruction Syntax Rules 
Six Run Code Formats &. Pragram/X Ret List Options 
Host: IBM PC or Compatible (PC-DOS/MS DOS) 


STANDARD SYSTEM: £249.00 US 

Macro Cross Assembler - Supports 32 Processors 
BASE SYSTEM: £129,00 US 

Cross Assembler - Supports 23 Processors 
Call lor Site Licenses, Custom Systems & Libraries 
‘Trademark/Product ol Hypersys Corporation 


PROCESSORS: 


BQ48 

6801 

ZB 

0051 

5005 

zeo 

SOBS 

SB 09 

Z180 

BOSS 

6811 

Z280 

9096 

60000 

SUPERS 

8019 


664180 

1802 

7 BOO 

320C1X 

6502 

70XXX 

320C2X 

65016 

TMP4300 

TMS370 

CQP400 

TCP4600 

TMS7000 

COP0OO 

TMP4700 

TMS990Q 


Hypersys Sales Agent: K & M Associates 


P.0. Box 670054, Marietta, GA 30066 Phone (404) 971-2649 
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RS-232++ 



Greenleaf Comm++‘ M Asynchronous 
Comm Class Library 



Fax (214) 248-7830 


C++class library tor DOS, Windows 3.x and OS/2. 
Device independence through inheritance. 

Supports Zortedi, Microsoft 7.0, JPI and Borland C++, 
IBM PC, XT, AT FS/2 and compatibles. 

COM 1.>COM8, and DigiBoard, 

Baud rates to 115,200. 

XGN/XOFF, RTS/CT5 flow controls. 

XMODEM, Kerrnit file transfer protocols. 

VTtOO subset, ANSI & TIT terminal emulation, 
modem control classes. 
link level controls & status, 

help you get started with OOP 



"Makes your CTSRs 
smaller than you 
could imagine." 

MQfk Davidson, Computer Language 


CodeRunneR I The #1 TSR Library for C and ASM 


■ 300+ functions in highly optimized assembler 

■ Auto-Disposal of Initialization code and data 
■ Hotkeys t schedulers, fast background GOMs 
■ Safe DOS use from TSRs r Network Friendly 
■ Online hypertext help, Quick start templates 
■ Swap apps or graphics to EMS/XMS, spawn ... 


Pick of the Professionals 


"cream of the crop " "highly useful" 

Tam Swot, PC World n. Bradloy Andrews, DDJ 

"not only solves problems, it inspires new possibilities. 
11 is destined for the programmer's Hall of Fame" 

Camptitill, Amhw C Programmer's GitWo to Serial CmnnntinicallonH 


"the size of any program you create with CodeRunneR 

will astound you ' 1 M aft Dawteon. computer Language 

"excells in its TSR capabilities, coexistence with 
other DOS applications and support" 

Victor fi. Vitftman, The C Users Journal 


"professional development tool that’ll let you create 

COmpaDt, fast TSRs" Gary Enlsnir.g3r, Hero Cornucopia 


Point-) 


Omega Pointjnc. 


Omega Point, Inc. 

25 Birch Rd. ? Framingham, MA 01701 
508 877-1819 FAX: 508 8770915 
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Programming Languages/Tools * Utilities 


Windows 


Cross Assemblers, Simulators, 
Disassemblers 

Processor Families: 

8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide. 

Call: 

PseudoCorp 

716 Thimble Shoals Blvd. r Newport News, VA 23606 
Tel: (804) 873-1947 * Fax: (804) 873-2154 
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Dive Deeper Into Your Hard Drive 
than ever before 


I 


mi 

m 



No more DEBUG - Finds & executes 
controller’s on-board firmware. 

No more FDISK - Full featured 
partition table creator and editor. 

No more SETUP - View and edit 
BIOS drive type table, set CMOS. 

No more FORMAT - DOS format 
with operating system transfer. 

No more BIOS DRIVE TABLE LIMITATIONS 

Custom drive types for any bios, 
far Complete Infomiaiion: 1-8 DO-926-8299 


Limited Time Offer 

$ 99.95 


ivePro 


«ird Drlv# 

FAX 303 443 3323 
BBS 303-443-9957 


MICECT 

HOUSE 
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Setting The Standard in 
Graphical Menuing Systems! 


QuikMenuItt 


Features: Free Fomi Screen Layout, Choice cf Fonts & Colors, Automatic Installation, 
File Manager, Icon Editor, Calculator. Calendar, Phone Dialer, Usage Tracking, 
Password Protection, User Prompting NOT Memory Resident, PCX Background (req. 
EMS), Network Compatible, Supports CGA/EGA/VGA/Hercules, Dees NOT Require 
Windows"! 


30 day money back guara ntee! 


OSCS 

giigi Software 
rWH'AV' Development 
Inc. 


354 ME GREENWOOD AVENUE, SUITH 108 a SEND, OREGON 97701 
VOICE: (503) 389-5409 a FAX: (503) 3&B-822I a BBS: (503) 383-7195 






1 LeJ IV I 

I r/iJp* 1 . r 1 

i 
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ColorFax® 

CoforFax for Windows - only for those who 
view the world in color. 

j&f Black Ice Software, Inc. 

uPM Amherst Station, Route 122, 
trfll Amherst New Hampshire 03031 
v IVl Tel: (603)673-1019 Fax (603) 672-4112 

^ M/C / Visa/C.O.D./Check 
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JOIST 


DOS like operation! 

Copy, delete, move and more! 

You can operate files just like MS- 
DOS crinttnan.cE, 

Req. ’Window's Environ mini 
3,5 & 5 (2DD) disk include 
until end of Sepi., $49*50- 
VISA/MOAMEX 

tectamm, Inc 

401 T Avalon Drive 

South San Francisco, CA 940SO 

tel: (415) #73-5188 


Circle 311 on Inquiry Card. 



BYTE 


Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcas 


See how affordable it is to advertise to BYTE, 
500,000 computer professionals in this sect 

■ 

Call for more advertising informal 

(603) 924-2695 or (603) 924- 



SOFTWARE SHOWCASE 













































THE 


MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a monthly advertising section which enables readers to 
locate suppliers hy product category. As a unique feature, each BUYER'S 
MART ad includes a reader Inquiry number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1 S 1992. 

RATES: 3issues-$625 6issues-$600 12issues-S525 13issues-S500 
Prepayment must accompany each insertion. VISA/MC accepted 
AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy, Ads can include headline {23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated) pfus company name, address and telephone number. Do 
not send logos or camera^ready artwork, 

DEADLINE: Ad copy ts due approximately 2 months prior to issue date. For exanv 
pie: November issue closes on September 8. Send your copy and payment to THE 
BUYERS MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Margot Gnade at 603-924-2656. FAX: 603-924-2683. 


ACADEMIC COMPUTING 


LEARN PARALLEL PROCESSING 

Transputer Education Kit 

$396 

Kil Includes ready-lo-use PC add-ln board with T40O 
transputer, 1 MB or RAM, and PC interface. Complete wilh 
Oceania and C compilers, assembler, source-level 
debuggers, example programs, and 1500 pages of 
documentation (irwl, eqhematic&J Expandable! 

Computer System Architects 

100 Library Plaza, 15 North TDD East, Provo JJT 846D6-3HM 
IflOOl 75 J-4C5A (SOI 1374-23G0 FAX tOQI J 374-230G 
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ACCESSORIES 


RADIOACTIVE? 

Plol it on yaur PC with The FtM-ffiJ RAHATJGN MONITOR 
Serial or urKilor port. Detects: ALPHA * BETA«GAMMA«X-RAY 
MIcroR, 1000 limes ihe .nreoluiion ol slandard gaigaf countera. 
Enceiartl lor tracks RADON GAS. Find wxircea New: Version 2.0 
♦ WINDOWS, Plol:* Background • Cosmic Rays ♦ Clouds * Foods 
CaH/Writo for PC MAGAZINE roviaw. *T8R * GM Tube 
VISA/MCEURQ Phorw orderc. Nol safest Full «rfund 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp, 

P.Q Box 4299, Wilmington. DE 19BD7 $149.50 


CUT RIBBON COSTS 

Relink your printer ribbons quickly and easily. Do all 
Carl ridge ribbons wilh just one inkerl For crisp, black 
professional print since 1962. You can choose from 3 

Manual E-Zee I nker-SM.SC 
Electric E-Zee lnker-$94.50 
fnk Waaler (Elec!ncj-|1B9.M 
WOOs of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST.. JANESVILLE, tA 50B47 

1-600-553-2404 In IA: 319-987-2976 


ARTIFICIAL INTELLIGENCE 


FUZZY LOGIC AND NEURAL NETWORK 
TRAINING AND DEVELOPMENT SYSTEMS 

PC-ba$ed add-ln cards with menu-driven software 
and Instruction manual. Allows user to learn Fuzzy 
Logic and Neural Networks in addition to develop¬ 
ing actual applications. Pricing from 5395.00 

AMERICAN NEURALOGIX, INC- 

411 Central Park Drive, Sanlcrd, Ft 32771 
Phone: 407-322-5600 Fen: 407-322-5609 
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ASSEMBLER PRE-PROCESSOR 


LISTEN up you ASSEMBLER nuts! 

S-ASM Structured Assembler Preprocessor 

* Adds high level verbs to 206 Assembly node 
+ Generates Ihe moat efficient codte ever 

* No registers are used in verb generation 
t Can preprocess any size source program 

+ Increase your productivity by 400% or more 
$49 Limited Time Special Offer uc ORDER TODAY!I 

Software Tools, Inc, 

■025 East Roosevelt Hood Suite 182 
Lombard, IL W148 Cali (708) 776-7061 tor Info. 
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BAR CODE 


LABELING SOFTWARE 

On EPSON, IBM, OKI dot matrix or LaserJet, Flexible 
design on one easy screen. Any format/size. Up to 120 
fialdstebel. 18 text sizes to 3"-readabte ai 100'. At AG. 
MIL-STD, 2 of 5. 12B, UPC/EAN, Code 39 File Input & 
Scanned logos/symbols {PCX)—$279, Other programs 
from $49,30^ay SS back. 

Worthington Data Solutions 

417-A Ingalls 31., Santa Cruz, CA 95060 

(408) 456-9930 (800} 345-4220 
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,^ER 1992 


KEYBOARD, VIDEO, MOUSE, AUDIO 

from PC with EXTENDER 

COMMANDER 

to 600 Teet. Control up to 96 PCs 
monitor and mouse. 

CORPORATION 

Ave., Hunlsvlllo, AL 3SB0S 


BAR CODE READERS 

For PC. XT, AT, & PS/2, Macintosh, and any RS- 
232 terminal Acts tike 2nd keyboard, bar codes 
read as keyed data. With steel wand--$399. Top 
raied In independent reviews. Works with DOS, 
Xenix, Novelf. Alloy, -ALL software. Lasers, 
magstripe, & slot badge readers. 30-day £$ back. 

Worthington Data Solutions 

417-A Ingalls St., Senla Cruz. CA 95050 

(406} 456-9938 (800) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock, Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board, Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$3 back. 

Worthington Data Solutions 

417-A Ingalte El, Sanla Crust, CA 95060 
(408) 45EI-$93S _ {800} 348-4230 


BAR CODE 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add barcodes and big graphics characters to your 
program. Print from ANY MS-DOS language Bar 
codes: UPC, EAN. 2 of 5, MSI, Cede 39 Epson. 
Oki, IBM dot matrix text up to A m . LaserJet up to 2", 
Font cartridges not required. 3179-3239. 30-day 
$S back. 

Worthington Data Solutions 

417-A IngallB SL. Semla CrtJ 2 , CA 05060 

(408) 458-9936 (800} 345-4220 


BAR CODE READERS 

Keyboard emulation lor PC/XT/AT & PS/2's, all 
clones and any RS-232 Terminal. Transparent !c 
your operating system. Available with Steel 
wands, Lasers, Slot A Magstripe Readers Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

3190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (617) 571 -9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 
<9424 PIN DOTMATRIX 

- H-P LASER JET/PLUS/SERIES It 

< MENU-DRIVEN or MEMORY RESIDENT 

- CODE 39. I 2/5. UPC A/E, EAN 8/13 

* BIG TEXT & BAR CODE SQFTFONTS 

AMERICAN MICROSYSTEMS 

21M A Regal Parkway, Euless, TX 76040 

(800)646-4452 (617)571-9015 FAX (817) 585-0232 


PORTABLE BAR CODE READER 

Battery operated, handheld reader wilh 64K RAM, 54 key 
keyboard. rBaf-time ctock, 2X16 LCO display, and built-in 
calculator Supports WAND, CCD, and LASER. Built-In 
program generator supports multiple programs and 
data tiles. Interfaces to PC & PS/2 keyboards. RS-232 
terminals, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE 

AMERICAN MICROSYSTEMS 

2100 A Regal Parkway, Euiaae. TX 70040 

(8O0) 846-4452 (817)571-3015 FAX (617) 685-6232 


BAR CODE READERS 

Complete fine of bar code reading hardware and software 
lor PC/XT/AT/PS/2 & terminals, Reads all major 
symbologies {39* 12/5, UPC/EAN), Laser scanners, badge 
sJol & mag sfnpe readers. We can assist in any stationary 
or portable application. 30-day $5 back. 1 year warranty. 
Reseller discount. We speak Spanisni 

BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Canyon Dr., Corona, CA 91719 

(714) 277-1917 FAX: (714) 277-1 QOS 


Inquiry 707. 
















































BAR CODE 


BAR CODE 


CAD 


DATA INPUT DEVICES 

Bar Code. Magnetic Stripe Headers & SmarlCard Encoder/ 
Reader for microcomputers 8 terminals. Including IBM PS/2 
& olhors, DEC. Macintosh. AT&T, CT, Wyse, Wang. AH 
■readers connect on ihe Keyboard cable & are transparent to 
all software. UPC & 33 prim programs, magnetic encoders, 
& portable readers are also available. 

TPS Electronics 

4047 Transport, PaFo Alto, CA £4303 

415-856-6833 Tel ex 371 -9097 TPS PL A 
1 -SOO- 526-5920 FAX: 415-856-3843 


Inquiry 711. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASEFyMAGNETIC CARD CONNECTIVITY 

- Keyboard wedges (intemal/Extemai) for IBM PC/XT/AT, 
PS/2, and portables 

- FtS232 wedges lor WYSE, Link, Kimtnon terminals 

* Bar coda and label printing software 

- Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dwalef Discounts 

«5BQ Frearierf BK-rl. Sufe 206 /Freemcnf, CA 94538/ L510) 4+0-2B7D 

800-666-4 BA R FAX: (415) 623-1372 


Inquiry 712. 







PRINT & READ BAR CODES! 

The Standard Edition of KNOW-WEDGE for CODE 39 
Complete with Stainless Steel Wand. 

Includes FREE bar cuds printing software! 

ONLY $159.00, 

For alternative hardware or software solutions 

CALL 

COMPUTER RESOURCES GROUP 

629 SilvBrdflle Drive, Claremont, CA 91711 

VOICE: (714) 624^734 BBS: t714) 626-1054 

LABEL 50FTWARE...$299.95 

WYSIWYG fw HP. Epson and popular THERMAL/TTR, Prim 
from ASCII, Screen, Command Line or Database. 

PORTABLE SOFTWARE 5199-95 

R5422/RF M-GT SFT $999.95 

DQ&WOVEmUNI X ■ Easy lo use - Most Popular HWD 

Also Inventory - Toot - Warranty- A$$et $899.85 aa. 

WINTERCAMP TECHNOLOGIES 

PD BOX 1675, Ramona CA 92065 

(619) 768-9650 FAX (519) 788-9690 

AUTOCAD USERS 

Increase your productivity with AutoMate/PHO^ 

graphical display list software for Release 1G|3B6) 11612. 

• user definable icon menus * movable, resizable bird's eye 
view - reaE-lime anti-aliasing ■ magnifying glass ■ real-time 
pan & zoom * Quick Menu * True Clean feature ■ enhanced 
shading supped * supports VGA & TlGA at any resotulten 

Only $295. Money-back guarantee, 
can Vermont Microsystems 

1 -800-354-0055 1 -802-655-2860 

Inquiry 708. 

Inquiry 713, 

Inquiry 719. 


BASIC LANGUAGE TOOLS 


CAD/CAM 




LAPTOP WAND & SOFTWARE: $199 
PC WAND & WEDGE: $188 

Both complete wilh STAINLESS STEEL WANDS, AUTOSELECT ALL 
POPULAR CODES and SOFTWAflE-TRANSPARENT LASERS hum 
£375, CCD scanners from $245 PORTABLE & RF DATA COL¬ 
LECTORS a Hive t 24 display OPTICAL MARK ((»1 Ittm) readers, 
MAG STRIPE readers/writets. Slot (badge) readers. Bar coda 
POINTING SOFTWARE Restfta discounts, 3 CMfey motley back. 

DATA HUNTER 

6181 Medford, Huntington Beach, CA 92647 
(714) 892-5461 Fax 714-892-9768 


BASIC TOOLBOX - $99 

Mvancad BASIC library for Ihe serious MS SASIC PDS 7 S 
7.1 and QuickBasic 4.5 programmer. Complete library com¬ 
prised of nearly 350 routines including the following: file 
manipulallon. string handling, mathematical, inpul fields. bit 
arrays, mouse, array management, memory manipulator!, 
dos routines, list boxes. 2-D file saralling/WIridowIrig. mors. 

CALL (409) 832-6510 
AMERICAN DIGITAL TECHNOLOGY GROUP 

PO Box 1375, Be£umonl r TX 77704 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

IndexerLPT™ software U>£4bl 

NEW VERSION 3 visa/mc 

* Controls up to si* step motors simultaneously, 

* Linear and Circular Interpolation. 

* New teatures to accommodate machine control. 

* Easy-to u&e DOS device driver. Super Manual. 

> CAD-CAM interface available. 

. . .... A . Corporation, 1422 Arnold Avs. 

Ability Systems r«^pa 

1 * FAX: (215) 667-7616 

Inquiry 709, 

Inquiry 714, 

Inquiry 720. 

1. T- S. Bar Code Solutions 

Bar cartes are easy us»n$ our FULL line of readers & printers. 
They plug and play with your eidsting CPU/printeolerminafe/ 
software systems In your oiflce, store. truck, factory or 
warehouse. ITS' bar code DOS programs print on mate* or 
laser printers. 30 day refund. 1 year warranty. QEM/VAFU 
Dealer discounts. 

International Technologies & Systems Corp. 

655-K North Berry St„ Brea, CA 92621 - Western USA 

13 Welwyn Court, Richmond, VA 23229 - Eastern USA 
(BBD) 2?fl-B4B7 (714) MD-1BBB |MJ4) 741-S725 (FAX) W0-2M3 


BASIC Pop-Ups 

Want to add text-based mouse Integration, pull¬ 
down menus, pop-up windows, scroll bars and much 
much more to your Quick-Basic Programs? Then 
order the IB Library NOW, Only USS40. Includes 
library, demo program wilh source and 
documentation. Easy and quick lo use. Dual Media, 

UHLIK Software 

GPO Box 1842. Hobart Tas 7001, Australia 


Desktop Prototyping 

Printed Circuit Boards 

Now, wilh our kit and a desktop plotter, you can make 
single and double sided primed circuit boards IN 
MINUTES. Fine pitch lines with through pad routing 
plotted directly on rigid board 1 Our product includes a 
complete tutorial package wilh demonstration CAD fries 
on disk. For more information on kit, plotters, and/or 
accessories write: 

Tri State Technical 

P.O. tax 35D, Wa&lhraokvllle r NY 12785 

Fax: 914-880-0531 

Inquiry 710. 

Inquiry 715. 

Inquiry 721. 

PC BAR CODE SPECIALISTS 

Bar code readers designed tor fast, reliable, cost- 
effective data entry. They emulate your keyboard, so 
data looks just Ilk® it was typed Ini Choose from 
stainless steel wand, laser gun, card slot or 
magnetic stripe scanners. Also, powerful label 
printing software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 

16127 N.E. 24th, Suite 333, Redmond. WA 88052 

1-800-758-2001 206-451-896S 


NEW! Power Tools for AutoCAD* 

GT Express Professional™ 3.0 

The Leading Display List Software, Includes; 

• Up to 1230 x 1D24 resolution and 256 colors 

• TIGA, VGA, SuperVGA, 0514/4, SPARC 

• Fleacou ™ - User Definable Menus 

• Powerful Utilities: 

« AutoCLlG™ - Productivity Breakthrough 

ARTIST SOFTWARE 

Free Demo Disk 

1 -800-999-9678 Fax # 612-631 -7602 


YOUR SALE5 MESSAGE 

about the special computer product or service 
that you provide belongs in print 

THE BUYER'S MART 

can help you reach computer profession a Is end 
produce valuable inquiries for your company! 

Cali Margot Qnade tor more information 

603-924-2656 

or 

Fax: 603-924-2656 


Inquiry 716. 



PCB & SCHEMATIC CAD-$195 

“EASY-PC" for single-sided and multilayer boards to 
IT'xIT" wito up to 1500 ICs including surface mount. 
Phenomenally fast and aasy To use. Over 11,000 
copies sold. Needs PC/XT/206/386 HERG/GGA/ 
EGA/VGA, Quiput to teserjel/inkjet/dot matrix printer, 
pen-plotter. photo-plotter and NC Drill Not copy 
protected. VISA/MC/AMEX welcome. For full into circle 
inquiry # dr contact us directly 

NUMBER ONE SYSTEMS LTD. 

Harding Way. St. Ivss, Huntingdon, Cambs, England. PEI 7 4WR 

Tel; 011 -44-480-61778 Fax: 011 -44^80-494042 


CD-ROM 


CD-ROM DRIVE & 10 FREE DISCS 

High Performance CD-ROM drive; 

DOS/f/lPC. Encyclopedia. Atlas, Mammals, Shareware, 
Danger Hoi Stuff, Games II, Wild Places, World View. 
Crossword Cracker. Demonstration Disc. $493.00 (Plus 
Freight) 

Free Catalog (Overseas send $5.00) 
Hundreds of discs and optical products. 

CD ROM, Inc, 

1667 Cole Blvd„ #400, Golden, CO 80401 

Orders: 800-821-5245 
Questions: 303-231-9373 Fax: 303-231-958 


Inquiry 717. 


Siriin's CAD ++ ENGINE 

* Read and Write AutoCAD DWG and DXF files. 

■ Object oriented, modular, database-like access 
to CAD data, 

■ View, Print (rasterize), Plot (vectorize), and 
Pick (interact) modules. 

* Available for C/C++ for DOS, Extended DOS, 
Windows. Sun and other Unix systems. 

StrEin Computer Corporation 

25 Orchard View Or, Ste 14 r Londonderry. NH 03053 
Phone: (603) 437-0727 « Fax: (603) 437-0737 


Inquiry 722. 


$ Simlel MSD05 CD-ROM Find whal you need 
It. 5504 meg in 8300 files have the best utilities, 
editors, programming idols, source cede, etc 
indexed, BBS ready, Produced June 92, $24.95 
* Unix/MSDOS Seurce CD-ROM: Stop 
60tu meg of source code, internet com p sol 
C, Jots of MS005 source. Thousands of 
programs in C, Asm, Pascal, etc, March 1992. 
'1509660. luiiv guaRfiteed. Via/MC/COD S&H 

WALNUT CREEK 

1547 Pslos Verdes Suite 2SO WaFn 
f flao 766 9967 +1500 947 5996 


Inquiry 718. 


Inquiry 723, 
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THE BUYER’S MART 


COMMUNICATION/VOICE MAIL 


VOICE/FAX MAIL HEADQUARTERS 

Affordable; Full Featured; Menu Driven Voicemail 

- Big mouth £185 ■ Falmouth $99 - Tei&msfket $79 
*Tavis Talk 4 Liner {Hardwsre/Saftwara) $1495 

* Tavis Voice/Fax Mail (Hardware/Software) $1995 

* Custom Software Application Specialist 

(KCI) K.l.S.S. Communications, Inf I 

34 Robbie Avb., North York, Ontario M3H 1Y4 

Voice {416) 633-0351 Fax (416) 638-6512 


inquiry 724, 


COMMUNICATIONS 


SDLC, HDLC AND X.25 SUPPORT 

Usa Sangoma hardware and software to provide cost- 
effective, robust and easy-lo-uae SOLD, HDLC and 
X-25 links from MS-DOS, UNIX, PG-MQS, etc. 

All real time communication functions pertorrrBd by 
intetligeni co processor card- 
Full function SNA emulation packages aiso available. 

Sangoma Technologies Inc. 

(416) 474-1990 1 -800-383-2475 


Inquiry 725. 


COMPILERS 


FS: PASCAL 

Compile your Pascal Program for 32-brt 803S6 protected 
mode. Forget about memory limitations. Gain speed. Fully 
compatible wilhi TP B.O. 

Royalty-free Dos extender. Over25D new functions. Starting 
with $150. 30-day money-back guaranies 

To order call: 1-BQD-934 FSDC 

1-718-520-4197 

Fax: 1-718-575-6038 

Frontier Software Development Corp. 

6B-3G Harrow St., Forest HIEIs, New York 11375 


Inquiry 726, 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFE WARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. On® call does it all. 

TOLL FREE 1-800-848-3469 

SAFE WARE, The Insurance Agency Inc. 

PQ Boa 02211. 2929 N, High St.. Columbus, OS 43202 



COMPUTER SYSTEMS 


Inquiry 727. 


~>W 

Solutions 

'-others 

hoards 

LAN 

"93 


MULTIPROCESSOR RASED SYSTEMS 

OS $50 up: UnWai Batch fob Qirtg $ Scheduling $99, 
■'mote Control $50 up. MulV-PCs: o.g. 4BB-33=$999, 3SB- 
h S99, 2W-2Q=$365: (case + IMeg *■ 1.44FD.1DE 4 tO) 
merits. Multiprocessor, Transputer & accelerator 
■qa, HO, Ram, MulliPc housjng, switches $ cables. 
Neural Nets, Distributed Appe. Al. Your single 
WVarVFc multipn^cesamg. 

MB Scientific 

tdt>, FL 32821 

(407) 236-0324 


COPROCESSORS 


MATH ACCELERATOR - S25 

Near-coprocessor performance tram software’ 

■ Up to 6X tester Spreadsheets,, graphics, CAD. fonts 
generation, etc. - DOS, Windows, EMM, & DOS 
Extenders compatible. * Uses NO DOS memoryl * For 
386SX and higher processors. * Full coprocessor 
emulation, application transparent, 

Gel 0387 Ver. 3,0 Irem CompuServe (IBM hardware 
fomm), America QnLine, Genre, Delphi, etc., er cell: 

QuickWare 

_ (512) 260-1452 _ 

Inquiry 730, 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

fasl, reliable with unlimited length of source code. Conditional 
assembly, complete set o4 anflinwiic and logical 0 {M«icks. Optional 
listing wllh sorted Crass-refereiKe Table. Price $100.00 each. 

SIM U LATOR-D EBUG G ERS/DIS ASSEM B LE RS 
We offer BMceaient lull-function simulators wfdi tmill-ln disassemblers 
tor the 6041/49, BQ51/SZ. S0BD/B5, and ZB0 controllers, and now for 
trie 6090 and 800196, with their unique features fully supported 
Prices from IZOO In S30D each, wlh $50 00 discounts for XASM + 
SIM pacfcaQU, 

Lear Com Company 

2440 Kipling St, $| e . SOS, Lakewood DO 30215 

_ (303) aaa-aaas f ax (aoa) 232-3721 _ 


Inquiry 731. 



Inquiry 732. 


DATA RECOVERY 


Now we're 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

Sumy Howe, 3* Ede n St. Kingston wpam friero* Suwsy xrr I IK 

0800-24-39-96 - 44-81-549-3444 


Inquiry 733. 


Lst yr dta? 

We can find it, 

* Unsurpassed success rale * Fast turn around 
• Priority service available * Clean room 
* Expertise in DOS, OS/2, Novell, Macintosh, 
Unix. Xenix, Sun t DEC, Wang, Banyan Vines 
and more 

ONTRACK DATA RECOVERY, INC, 

6321 Bury Drive, Eden Prairie, MN 55346 

MK:1-800-872-2599* CA: 1-000-752-7557 


Inquiry 734. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every industry- world-wide. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MN 55411 

(612) 5BB-7571 FA X: (61 2) 508-6763 
1-60^745-7571 


DATA/DISK CONVERSION 


IBM PC^— TQ^HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call for free demot IBM 
PC <tO> HP File Copy allows IBM PCs. PS/2, 
compatibles io interchange files with Hewlett-Packard 
Series 70, 80, 200. 3D0,1000, 9000s. 

Oswego Software 

Box 310 708/554-3567 

Oswego, IL 60543 FAX 708/554-3573 


Inquiry 736, 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 3JT, 5Jf\ 8" disk formate & 
word processors. Disk-to-disk conversions also 
available Call for more info, introducing QCR 
Scanning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Depl #B 
Buffalo Grove, IL 60089 (800) Convert 


Inquiry 737. 


DATABASE 


Application Development for dBASE HI Plus 
dBRE ADY m Limited time offer only $79 
NO PROGRAMMING REQUIRED. 

Complicated dBASE III Plus/CUpp&r applications 
developments which take woeks/montfis are cornplatod 
Within houm including multiple datefragea'reEaiiong, unlimited 
queries and flxed/cueLom reports, user friendly screens and 
menu-driven slaps, Modifi-calionsteddiUons made easily 
Actual pnwe5379 SATISFACTION GUARANTEED 
Absolute Computer Services, Inc. 

5033 Unwin Daks Dr. S„ Sle. 1203. Fort Worth. TX 76132 
(817) 370-83B5 


Inquiry 738. 


DIAGNOSTIC 


"..PINPOINT ANY PC FAILURE." 

John C. Dvorak, PC Magazine 7/30/92 

Top-rated PockelPOST Power On Self-Test card 
with diagnostic software fpr IS A/EISA/M torn- 
Channel. 180-page book. Hones your trouble 
shooting skids. CALL MOW. 

DATA DEPOT, Inc. 

1710 Drew Slreel #5, Clearwater, FL 34615 

1 - 800 - 275-1913 

B13-446-3402 FAX 013-443-4377 


Inquiry 739. 


EDUCATION 


B.S. A M.$ r In COMPUTER SCIENCE 

The American Inslilule lor Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor ol 
Sconce and Master of Science degrees in Computer Science 
al home. B.$. gobjects covered arg: MS/DOS. BASIC, 
PASCAL, C, Data File Processing, Dale Structures i 
Operating sygtemg. M,S, program includes subjects In 
Software Engineering and Artificial Intelligence. 

AMERICAN INST for COMPUTER SCIENCES 

2161-BY Magnolia Ave. South, Sle. 200, Birmingham, AL 35205 

800 - 767-2427 205 - 323-6191 


Inquiry 740, 


ENTERTAINMENT 


Vegetable Garden Design 

SPROUT! 

Planting loof produces a graphic vegstabfo garden 
plan with correct plan) and row spacing, Contains 
database for 7 climate regions. Prints out garden 
layouts, calendars, shopping lists, and reports. 

IBM ... $59.95 Macintosh ... $79.95 

Alarcicctdcito. Ltd. 

PO Bon £440, Eugene, OR 97402 
To order or request free catalog Cell {Boa} 451-4B71 

_ FAX f503) 683- 1&25 


1992 


Inquiry 735, 


Inquiry 741. 







































































ENTERTAINMENT 


FLOW CHARTS 


LANS 


FREE GAMES! 

53 Games on 15/5.25" or 8/3.5 M disks. ILs 
FREE! You pay onfy $5.00 shipping and 
handling per collection. Credit cards only. 
Foreign add $5.00 per package. 

Call Today! 

SMC SOFTWARE PUBLISHERS 
(619)931-8111 ext. 511 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a subncharl. Move 
charts to other apps. via the Clipboard. Calf for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 80538 

Phone: [303) 663-5767 FAX: (303) 669-4869 


The $25 Network 

Try the 1st truly low-cost LAM 

* Conned 2 or 3 PCs, XTs, ATs 

■ Uses serial ports and 5-wire cable 

■ Rons at 115K baud 

" Rons in background, totally transparent 

* Share any device, any file, any lime 
« Needs only 14K of RAM 

Skeptical? We make believers! 

Information Modes 

P.O. Drawer F. Denton. TX 76202 

817-337-3339 Orders 300-628-7992 

Inquiry 742. 


Inquiry 753, 


HARD DRIVE REPAIR 


LAPTOP COMPUTERS 




Go, NEMESIS, Go 

Go - a Zen game. So appealing it has endured 4 r OOO 
years. So useful governments study iL 

NEMESIS Go Junior entices novices of arty age. 


Pre-Owned Electronics, Inc™ 

THE Independem Provider, serving the Deafer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 


IBM CONVERTIBLE 

HARD TO FIND ACCESSORIES 
- MEMORV-12SK $79 256K 5225 

* MOOEMS-Standard $75 Enhanced $175 

* CRT ADAPTEH-igr mon itora $99 

NEMESIS Go Master Deluxe satiates the addicted. 

Windows. Macintosh and DOS versions available. 

Chaos Manor User's Choice Award (BYTE/J990} 

Toyogo, Inc. (800) 869-6469 

PO Sox 25460-Y, Honolulu, HI 96B25-OMO 

(SOS) 396-5526 lax: (80S) 396-4126 


APPLE ll a & MACINTOSH 9 
SYSTEMS • PARTS • EXCHANGE REPAIRS 


* SE RlAUPARALLEL adapter-si 2d 

* MONITORS-Monochrome £59 Color $109 

» CARRYING CASES-Stanriard $69 Compact $39 

* ENHANCED LCD-$79 BATTERY-Sflfl 

* HARP DRIVES—40 Meg $495 

COMPUTER RESET 

P.O. fid* 4617B2, Garland, TX 75046 

Phone (214) 276-8072 BBS & FAX (214) 272-7S20 


Galt fora Ca/atog..,800"*274“5343 

INT'L: 617-275-4600 - FAX: 617-275-4848 

205 BURLINGTON ROAD * BEDFORD. MA 01730 


Inquiry 743. 

Inquiry 748. 

Inquiry 754, 

FILE MANAGEMENT 


HARDWARE 


NEURAL NETWORKS ° 




Disk Cataloging System 

wkDIR puts your disk file system dale into a 
spreadsheet for analysis. For disk management, 

PC auditing, backup, security. Compatible with all 
spreadsheets. Handles deleted and hidden files. 
Saves time and disk space. £69 + $6 S&H. 30 day 
money-back guarantee, 

E Soft 

1 840 Oak Avenue SOO-835 2246 **1. 23 

Evanston, Illinois 60201 708-467-2203 


ASCI BUYERS CLUB™ 

Y curve seen our ad, now take a took at wr prices tit 

1 Meg x S SIMM 7Dns.$34.50 

INFIN1TI 2400 Baud Modem W^ottwara.$37.95 

Mini-Tower W)200 Wan P/S. $71.00 | 

TRIDENT SVGA Card (3900 Chip Sat) 1 Meg.$73.50 1 

366DX 33 Motherboard W/64K Cache A CPU.$225,00 

Alt Hems Factory New With One Vaar Warranty 

FREE MEMBERSHIP WITH FIRST ORDER OVER $25.00, 
CALL OR WRITE 

ALCO Sec ./Com,, Inc. 

P.o. Box 704a, Hickavilte, NV 11002 80Q-23B-ASCI 

Tel: 516-335^1602 Dealer Inquiries Welcome FAX: 516-435-5231 


NEURAL NETWORKS 

We- needed a good development system, were tfissaliglied 
wirti the available onas. so wrote our own: N-TftAtN rM , an 
Industrial Strength neural network training loql designed ter 
jwwer, speed, accuracy ai>d reliability. Runs much faster 
than several popular systems. Trains on deffteufi fact sets. No 
limit on number of interoomMhclioris. layers or facts. Many 
flighty desirable features. For 35 Sr 486 or ifiSO. Also 
available: pretrained neural network systems for Imancial 
forecasting. 

SCIEISTTIRC CONSULTANT SERVICES, INC. 

20 Stagecoach Road, Selden, NY 11794; 516-696-3333 

Inquiry 744. 

inquiry 749. 

Inquiry 755. 


FINANCIAL SOFTWARE 


BrainMaker: 

“The most fascinating computer soft¬ 
ware I've ever seen, .learn about this 
stuff,” John Dvorak , PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 

Still only £1951 

Free Flyer: 800/284-8112, 916/477-7481 
California Scientific Software 

Inquiry 745. 


FLOW CHARTS 


New! - ADS Oiagrammer 2,0 

Why buy just a flow charter when you can 
have the power of a Windows™ technical 
illustration toot? 

Call for your free trial disk today! 

800-745-6095 

$199 - Atlantic Design Systems 

77 Bprucewood Dr.. Gilford. NH 03246 
Phone: (603) 524-2943 Fax: [603) 524-3657 


HARDWARE/COMPUTERS 


SC/FOX™ EMBEDDED COMPUTERS 

PC Parahcl Coprocessor Plug-In Board t: 15 MIPS avg 50 MIPS burst, 
ussig Ihe SC32 32-bit ^1J v Bie Ifi-bil Hams FTTX SOW* 

VME ttwieWStave System Controller SBCt 16 MIPSavg 70 MIPS burst. 
uSflaRTX2aoqqDU,aCSt.2Eef, 1 pfr pate. In 640K bytes. 

Sland-Alone Single Board Computers; l£ MIPS avg 60 MIPS burst, 3U 
dr 1 0CtifQOfnm Etmxatd-sijB ust*j Either SC32 4t FtTX 20QCL 
Ideal lor smtflddad reaRme control, data acquisition, rocotKS, an- signal 
process injj. OEM software dEvdoptnoii syslar* rcuded. 

SILICON COMPOSERS INC {415| 322*5763 

206 California Avonua, Palo AHo, CA 94306 


Inquiry 750. 


EVB - II 

66030 and 6BEC030 

3 2 bit Microprocessor Trainer and Development System with 
32 Bit User Bus. Upload. Download. Assembler and 
Disassembler Onboard. The EVB - II uses She Serial Pod o! 
a Terminal or PC and is simitar to a and t5 bit unils fealured 
in many popular books:. Other B, 16 end 32 bit systems are 
available 

Phone URDA, Inc. 

1 -800-338-0517 or 412-683-8732 


Inquiry 746, 


FLOW CHARTING 3 

- High resolution print outs... 
dpt, matrix w teser 

* Multi-page charts... 
portrait pr landscape 

* Import/axport capabilities 

* 35 shapes. 10 fonts, A line styles 
Caif for free derm disk! 

PATTON & PATTON 000-5254002 exi.1317 

Software Co r p o r i t F o h todnane Cr, Mqrgm ffll. H g5037 
See our ad on page t 20 



Inquiry 747. 


Inquiry 751. 


INDUSTRIAL SOFTWARE 


HON A PIC, CMC, DATA LOGGER ON YOUR PC 
using our PCLug environment 

PC Log is entirely written rn C. It easily Ira/isJorms your 
PC into a system ttiat runs industrial applications. 

DON'T WAftl Download ycui free DEMO now at (142)453155 


ELSIST 

Electronic Systems 

Via Brodoltni, 15,15033 Casals MT0, Italy 
PH. 142/451967. FAX. 142/451936, BBS 142/453165 


Inquiry 752. 




PROGRAMMERS TOOLS 


Inquiry 756. 


C and C++ DOCUMENTA TION TOOLS 

* C-CALL ($50) Graphsc-trae ol oailer/called hierarchy, 

■ C-CWT ($69) Generate, insert update co m men t-ttocte, 

■ C-METRIC ($59) Path comptexlty, I nss'slmts/aomments. 

■ C-LlST (589) Lie!, action-diagram, retormaT programs. 

■ C-HEF ($5®) Local/global/parameter &o$a-reterenr?e. 

■ C-DOC ($ 199) All 5 as 1 DOS program, «15,000 lines 

■ Professional (5299) t 56,000 lines. DOS, OS/2, Windowa. 

SOFTWARE BLACKSMITHS INC. 

B0B4 St, h/es Way, Mississauga, GNT, Canada LSN^tMl 

Voice/Fax: [4161858-4466 Demos/BBS: 


Inquiry 757, 


Inquiry 758. 

SEPTEMBER 


NOTEBOOKS 


SAVE! | PALMTOPS * NOTEBOOKS | SAVE! 

TOSH [BA * EVEREX * ZENITH ■ AT & T * TANDON 
AST - SHARP ■ BONDWELL • ALF * LtBREX 
PANASONIC * ALTIMA * LEADING EDGE 
PACKARD BELL - SAMSUNG * NEC • Ti * COMPAQ 

* We ALSO carry accessories and software * 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook, NO 00805 

Advice?: 90B-469-7959 

RwHDtetotXs: 1-800-424-Port For Suli-noteboate. 1 '■800-Palmtop 

_ 5 days Worldwide Sales _ 




















































































THE BUYER’S MART 


Inquiry 759, 


FIGHT PIRACY! 

* EVERlOCK 3,0 * 
SOFTWARE COPY PROTECTION 

New Option Board Safe-Mew Remote Registration 
Maw GPU LDCK-CD POM LOCK and more 
★ EVERKEY HARDWARE LOCKS ★ 

Az-Tech Soft wo re, Inc. 

Call for a 20l East FrartMln, Richmond, MO 64085 
FREE (BIG) 776-2700 

Demo (800) 227-0644 FAX (6 1 6) 776 6390 


Inquiry 761, 


THE ULTIMATE COPY PROTECTION 

■ Completely mew driven Quite Simply 

* Defeats alt HHrriwdrafEfiltaiarB Cap sis Trie Sefif 

* No Source Code Changes Ways To 

* Maniple Layers Proffitt Your Valuable 

■ No Damaged Media Software Investment 

* Furtt Hard Dis* & LAN SupfXKl 

* Unlimited Watering. FREE Demo Dtek 

5TQFVIEW 1 ' STOPCOPT PLUS (SMi 079-3K4 

BBI COMPUTER SYSTEMS, INC. (»ii hti-iom 

141 OS Heritage Lane, Sliver Spring, MD 20906 
FAX; (301)460-7545 


Inquiry 762, 


Cop's Copy Lock II 

*3 professional software protection with 
E Machine Install. Option Board safe 
4 s OS/2, Windows and Trace, 

*NK Computer 

"2350 Fax:+45 31233448 
<-2545 FAX: 408-923-7061 



PROGRAMMERS TOOLS 


SHAREWARE 


SOFTWARE/ENGINEERING 




Boost Your BASIC with ProBas! 

“ Adds 938 new commands tD QB and PDS 
p* Written in assambfy for speed 

Gives your programs a professional look 
•* Easy !o use, money back guarantee 
» Other add-ons tor BASIC, C & Visual Basic avail, 
FREE DEMO Disk AND BOOKLET 

TeraTech (800) 447-9120 xi 42 

Dept 128. Suite 360. 3 Choke Cherry Fid., Rockville, MD 20B50 
irill (301 i 330-6764 Fax (301) S63-D436 883(301)963-7478 


THE AMISH OUTLAW 

SHAREWARE COMPANY 
********* FREE ********* 

WITH EVERY OflDER YOU WILL RECEIVE A GREAT NEW GAME 
NOT LISTED IN OUR CATALOG ABSOLUTELY FREE 

ALL DESKS HAVE EASY-TO-USE MENUS 

SIMPLY TYPE “GO - TD ACCESS PROGRAMS 

13 .W PER DISK 1 9 - PER DISK 1(HJP 

a.5 n AND 5.25- DESKS SAME PRICE 
(IBM PUBLIC DOMAIN AND SHAREWARE ONLY) 

3705 RICHMOND AVE. STATEN ISLAND, NY 10312 

1 (MO) 947-4346 Of (716) 317-01 SB FAX 1-I71S) 365-4766 


Analog Circuit' Simulation 

- PC and Macintosh CAE * Extensive Model Libraries 

■ Schematic Enlry * Waveform Analysis 

■ SPICE Simulator • FLEport-Quallty Plotting 

- Monte Carlo Analysis • Full SPICE progra ms starting 

* Parameter Sweeping at $95, Complete systems 

■ Filter Design $9M 

Call for your Free Demo and information klL 

P.o. Box 710. San Pedro, CA 9C733-C71D !„!, ■ - 
310 833-0710, FAX: 310 833-9858 flllU>UlT 


Inquiry 764, 


PUBLIC DOMAIN 


SOFTWARE/ACCOUNTING 



FREE SOFTWARE for IBM * 

TRY US! GET 15/5.25" or 8/3.5" disks full of our 
best selling software-FREE! Games, 
Windows™ utilities, business, educational, 
religion, home/beaith. Pay $5 00 shipping/ 
handling per collection. Credit cards only. 
Foreign add $5.00 per pkg. Cali today! 

SMC SOFTWARE PUBLISHERS 
(619)931-8111 ext. 511 


dBASE BUSINESS TOOLS 

- GENEFtAL LEDGER ■ PURCH ORD/lNVNTORY 

* GRDEH ENTRY * ACCOUNTS HECVABLE 

* JOB COSTING * JOB ESTIMATING 

* BILL OF MAILS - SALES ANALYSIS 

- PAY ROLL * ACCOUNTS PAYABLE 

S99/$198 ea, + S&H 

dATAMAR SYSTEMS Cred. Card-Check cod 

8586 Miramar Place, San Diego. CA 92121 

(619) 452-0044 (800) 223-9963 

Inquiry 760. 

Inquiry 765, 

SECURITY 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Fuji featured, headsni&wn dale entry 
with two-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/2*. PC, XT, AT or compatibles, 

PCs from $395 LAN version available 

FREE 30 day trial 


Computer Keyes 

Tel: 

208/778/6443 

21929 Makati R4 r 

Fax: 

206/776-7210 

Woodway, WA 98020 

USA: 

800/356-0203 


Inquiry 766. 


SOFTWARE/DOCUMENTATION 


Automated User Manuals 

Faster I Easier! Better! 

Enteracllve Slructuied System Guts DDCum-BnlaEian Time 

50% to 80% 

Graphics, Fonts, El<ters»ve Ptinlmg Options 
*> Manuals Include Table of Contents, Full Index, Gehtng 
Started, Ftafarencs'. Tutorials and Moral 
*> Just $199,951 Call 1-800-221 -8275 fg* Special OHerl 
Dot Maker Task Software Co, 

Automated 2856 Falling Tree Cineie 

Documentation Orlando, FL 32037 

System 407-826-0348 


SOFTWARE/ENGINEERING 


Analog & Digital 

Circuit Design & Simulation 

for Window#* & ths Macintosh 1 * 

_ ET Spice S130/ea. B ? Logic _ 


MQSFET BJT JFET S others, i Over 100 comporierife. 

Transient, Ac, DO analyses, Interactive and batch simulations 
Graphs £ tabulates lesufts. I View re&ulls in timing diagrams 
Graphical Schamatlc Entry 
- Now in use at over 20 mayor universities ■ 

Beige Beg Software pt* ( 3 iaj 683-4309 

71 b Barclay. Ann Arbor. MI 4810b Fax: (313) $63-0725 


Inquiry 768. 


Inquiry 769, 


GEOMETRY/TRIGONOMETRY CALCULATOR 

Apollonius - Sketch-based geometry/ trigo¬ 
nometry solver. State-of-the-art variational 
geometry system Jets you sketch your geometry or 
trio problem and automatically solves for 
distances, angles and areas. Integrated equation 
calculator, graphs and tables plus DDE and 
clipboard support. Ideal for surveyors, engineers, 
machine shops, students architects, or anyone 
who uses trig. Runs under MS Windows 3,0 S9B 

Saltire Software 1-800-659*1874 


inquiry 770, 


CAE SOFTWARE 

■ ECA-2: Ana log Circuit Simulator * AG. DC. Transient 
Analysis * MonteCario, WCA ■ fnte<r&ctive/MI nonlinear 

■ SAUNA: 3-D Thermal Analysis - PC Bds, beat sinks, a 
enclosures * AH HT modes * Thermal parameters library 

■ ACTIVE: Switched Cap A Active Filters * Order 1-50 of 6 
cascaded fillers * (45) topologies ■ (8) Types 

Far FREE demo call: 

Tatum Labs Inc. 

1287 North Silo Rid^e Drive, Ann Arbor Ml 48108 

(313) 663-8010 


Inquiry 771 


Inquiry 772. 


SCIENTIFIC VISUALIZATION 

Graphics library lor VGA and ET4Q00 Super VGA 
boards. Over 75 routines callable from MS FORTRAN. 
Up to 1024x768 in 256 colors. 2-D & 3-D w/perSped- 
live Gouraud shaded polygons. Hidden surface 
removal. Animation. Mouse & joyslick support. Scale 
and rotate (ext. Store/reirtevo in PCX format- S100 
poslpaid. No royalties. Call for free demo disk. 

AEROSOFT CORPORATION 

5562 Balls Ferry Rd.. Suite 233, Acworth. GA 30102 

TeVFAX: (*M) SI 7-1309 


Inquiry 773, 


Develop CAD/CAM, GIS, A/E/C Products 
ON TIME and UNDER BUDGET with the 
“CAD/CAM Developer's Kit” Series 

The CCDKs are libraries of C functions which support 
routines lor DXF inp-ul/aulput, graphical display, line/ 
arc/sIlipse/NURB spline constructioiVedilmg, and much more 
than esn be described here. 

Building Block Software, Inc. 

371 Moody Street, Wallham, MA 02154 

Voice (617) 899-4350 Fax (617) 699-4399 


Inquiry 774, 


SOFTWARE/DATA COMPRESSION 


SOFTWARE/GRAPHICS 



Double your hard disk ZIPIT™ 

► Continuous floppy archive of huge files. 
Automatic creation of self-extract file. 

► One-slop imploding of directory (rees. 

► Transfer huge files between PCs. 

► Send $49. Visa/Ms/Check/MO, 

DIRTRAN SYSTEMS INC. 

PO BOX 1207, RQSLYN PA 19001 

P hone (800} 995-2501 Fax: (215) 659-2029 


TIFF, PCX, TARGA, GIF, DIB, BMP, WMF, WPG 

AccuSoft Image Format Library 

Imparl, export, convert, dtspley and prlnl Image* DOS & 
Windows versions included In one low-priced, royalty-free 
package. Sample applications with complete source code. 
Campalibte wfte all major C, C++ compilers and all Windows 
languages. Supports all flavors of each format up to 24 
bits/pixel. 30 day satisfaction guarantee. J295 

AccuSoft Corporation 

160 E. Main Sl„ Wastbore, MA 01581 
fBOO) 525-3577 (508) 698-2770 FAX (SOB) 898-9662 


1992 




































































SOFTWARE/GRAPHICS 


SOFTWARE/SCIENTIFIC 


STATISTICS 


'The Ultimate CAD/CAM/CAE Programming Engine'' 

Slash development lima TG-Protcsslonsl v.4.0, the mosi 
Complete C/C++ Mat □( 2P & 3D gSofusIrc n:>uline5 avaiiafcls loday’ 
Over 8QQ routines including NUflES, DXF. Graphics, Surfacing. Hidden 
Line, Tra^storms, Perspectives, Polygon (l( i rtAJni(WY'DiUj!. Clipping, 
Tangents, Graces routines for drawing using BGI or WSC Graphics 
and more. Full source. 30 day guarantee. USA 5S0Q.0O, Foreign 
$5G5.QCU$. Use use, eartflfid C/C++, WATCOM COBS or Me&wara 
Hugh OC++, Call 1-000-635^7760 or Fsx/Pfwne £14453-7280 for 
free technical formation. 

Disk Software Inc. 

2116 E Arapaho Fid.. Suite 487. Richardson. TX USA 75081 


Inquiry 775, 


RAINDROP 

FAST, ■compact PrlScm UlJltly for end users AND 
developers. Hardcopy as last as 10 secs. Average binary 
size - 6 kbyte. T4 video graphic standards. Scale, relate, 
Colorize and more. "CALL' from uear-writEen programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and lasorjet library 
$44.95 + $3 s/h. 

ECLECTIC SYSTEMS 

BIOS St. David Cl-. Springfield. VA 22153 

(703) 440-0064 Fax (703} 455-8965 


Inquiry 776. 


FORTRAN GRAPHICS 

GRAFMATIC - FORTRAN callable graphics Library for 
creating 2*D and 3-D graphics, contour plots and solid 
models, PRfNTMATEC and PLOTMATIC provide high 
resolution FORTRAN cattable printer and plotter drivers tar 
yrnir graphics. NO ROYALTIES- $£49,95 as. 

Supports Micrasall/Lahay/RM FORTRAN compters 

Jewell Technologies, Inc. 

130 Nickerson SI. Suite 105, Seattle, WA 98109 

1 (300) 284-2574 (206) 235-8360 


Inquiry 777. 


SOFTWARE/MATHEMATICS 


OPERATIONS RESEARCH © $149 
for your IBM or Compatible 

LPM-bn(Hf Frog rams up la 3000 tty 15000. 

BLP8£-Linear Programs with Bounded Variables. 
MILPOB-Mined-Integer Linear Programs. 

MXLPW-Lar$e Model Mixed-integer LF. 
TSA08TnmportaMi^f3RSShlpnitent Problems. 

MLP0IF Nonlinear Obleettva Programs. 

Sudent/Dama-ReoLccd capacity versons for students. 

Turbo Pascal Uiills—Dbjecl modules lor developers 

Eastern Software Products, Inc. 

P.0. Box 15328, Alexandria. VA 22309 
(703} 369-76M, Fax (703) 360-7654 


Inquiry 778, 


SOFTWARE/PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Eumrylhirvg you will raead 1 q Package, Distribute, and Ship Your 
SolWrell From manuals and bAndena la mailer and shippers 

LABELS • LABELS * LABELS 

For your diskettes, plain or cu&inm printed 
dal matrix or laser printer,.. free samples 

"•FREE CATALOG*•• 

Hice & Associates 

&566 IVtonticellQ Dr.. Weet Chester. OH 45069 

Phone/Fax: 513-777-3536 


Inquiry 779, 


SOFTWARE/SCIENTIFIC 


Weather Monitor & Weatherlink! 

"Hie ultimate in weather monitoring systems! A state-of- 
the-art weather station and a PC link allow you to view, 
record,, summarize, and graph weather information, The 
perfect marriage of computer and weather technology . 

DAVIS INSTRUMENTS 

3465 Diablo Avenue, Hayward, CA 94545 
1-BOO-678-3669 FAX 1-510-670-0589 byzi 


Inquiry 780. 


VT^X Scientific Desktop Publishing 

* Equations • Tables ■ Graphics * Scalable 
Fonts * Supports most printers * WYSIWYG 
previewer ■ Foreign Languages * Special 
Symbols * Font Effects * Indices ■ Only $299 
“TpY of Tomorww^-Notfc&s of AMS, Marsh 1991 , 

Micro Press, Inc. 

68-30 Harrow Street, Forest Hills, NY 
Tel (609) 497-0008 Fax (609) 497-0917 


NCSS 5.x Series - $125 

Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up Id ID factars, rep. measures, 
covariance} Forecasting. Factor, cluster a discriminant 
analysis. Nonparamelrics. Cross Tabulation. Graphics: 
histograms, box. scalier, etc. Reads ASClf/Lolus. Many new 
add-on modules, 

NCSS 

329 North 1090 Fast, Kaysville, UT 84037 

Phone: B01 -546-0445 Fax: 801-546-3907 


Inquiry 781. 


FREE CATALOG 

A great selection of scientific software products 
for pToIling, non-linear curve fitting, chemical 
equilibrium, simulation, statistics, symbolic 
algebra, and more. Prices from £150. Cell: 

1 - 801 - 943-0290 

MieroMath, Salt Utke City, UT 84121-0550 


Inquiry 782. 


OVER 300 PROGRAMS AVAILABLE] 
FREE CATALOG! 

■ ODGQ Routines ■ Log Plotting & Analysis 

■ Surface Modeling * Petroleum Databases 

* Gndtfcng A Cantouring * Q»1 * Cos Economics 

* Groundwater Modeling * U&GS Chgllai Elevation Quads 

■ Molecular Modeling * Dale Conversion 

■ Astronomy 1 SlalisHcaJ Analysis £ Pinning 

■ Geophysics * Geo £ Hydra Chemical Analysis 

* Base Mapping « Hydrodynamic Modeling 

n A .l,l Af*m V A 425 1 Kfcing St., Ster, 585 

KOCKVVCire Wheat fikflfle.CO SQ033 
(303) 423-5645 < Fax (303} 423-6171 * RncWAX* [303) 423-7112 

_ T M4ir. ia« on-flemand produel Inlormation starvia _ 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fust Sort/Maroa/Salecl utility. Run as an MS- 
DOS com maud or CALL as a subroutine. Supports 
most languages and file types Including Blneve and 
cfBASE. Unlimited file sizes, multiple keys and much 
moral MS-DOS $T49, OS72, XENIX, UNIX $249. 

(702) 580-3737 

Opt-Tech Data Processing 

P.o. eox 678 - Zephyr Cove, NV B9440 


Inquiry 783. 


SOFTWARE/VOICE/FAX 


MULTI-VOICE TOOLS 

Multi-Voice Tools Is e oanplete devetapmem Tqcfct tor Pascal or T7 
(c access 3M the features tar most speech processing boards, available 
today. It helps you wite MULTUJNE V0*CE APPLICATION systems in 
minutes. A number at programming examples are provided. All 
programs and libraries are delivered wttfi source code. 

Dialogic, Rhelora*. Pika, VBX: $599. Watson (Single Una), m. ALSO 
AVAILABLE; Fax Programmer's Toolkit (SI99) Bused on CAS 
Speafreatons. Visa/MC accepted 

ITI Logiciel 

4263 CristophB-CQlomb. Montreal. Quebec, Can. H£J 3G2 

TEL (514) 597-1692 FAX (514) 526-2362 


STATISTICS 


VISUALIZE YOUR DATA 

MCA* transforms most marketing and social 
science data lo easily understood perceptual maps. 
Communicate complex relations wilh ease using 
presentation quality charts. Most printers supported- 
Domos available. 

Bretton-Clark 

89 Headquarters Plaza, Morristown, NJ 07960 

(201) 993-3135 FAX: (201 > 993-1 757 


Inquiry 784, 


Inquiry 785, 


TRANSLATION 


SOFTWARE LOCALIZATION 

Since 1930, IDDC has Iran slated hundreds al -packages Ter rite 
world's most pmminem computer firms: AsMon-Tate. Borland, HP, 
Sun Microsystems, Novell and many more. We offer FULL 
SOFTWARE ADAPTATION WITH IN-HOUSE ENGINEERING, 
TRANSLATION INTO AIL MAJOR LANGUAGES WITH IN-HOUSE 
LINGUISTS, DTP SPECIALISTS, AND EDFTDRS. With production 
and sates offices in Las Angeles. Dublin, Milan Buenos Aires, and 
Tokyo (Fall 9Z). I DOC is tfie leader in worldwide translation services. 

IDOC, an International Documentation Company 

1 -800-336^896 (LLS.) 353-1 284-4223 (Elirape) 

10474 Santa Monica Blvd. Suite 404, Los Angiitis, CA 90025 


Inquiry 786. 


UTILITIES 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines, Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher, £119+$3 S&H. VlSA/MC/Chk/MO. 

FPLOT Corporation 

24-16 Stemway St., Suite 605, Astoria, NY 11103 

71 8-545-3505 


Inquiry 787. 


The Absolute BEST in Virus Protection 

Compare anti-vfnjs sottwerB and the ViwSiop PC immunizer G?rtf 


Needs constant updates 

ViruSlap 

NO 

Leading Software 

YES 

Vulnerable to virus Inlettton NO 

YES 

fakes time to seen dirves 

NO 

YES 

Passwtd Function 

YES 

NO 

Network Compatibility 

YES 

Requires Special Version 

Cost (S&H extra) 

£69 

£S0 and up. plus ItiE upgrade caste 


As Men in Gonjauter Sfiepper7J92, f$P ftteivs PC Mapsnrip 
MULTIX k INC. 4203 Beltway Or., Suite 7, Dellas TX 75244 
Teh 1214) 23S4&S9 Fax: (214) 2J9-&826 We accept MasterCard ard VISA 


Inquiry 788. 


Why You Want BATCOM! 

BATCOM is a batch tile compiler thai transforms your 
.bat files to .exfl fifes so make them faster. BATCOM 
extends DOS with many new commands so you can 
read keyboard input, use subroutines, and much more. 
tn addition, BATCOM prelects your source code. No 
royalties! Only £59,95. Order today! 

Wen ham Software Company 

5 Burley St., Wenham, MA 01984 

(508) 774-7036 


Inquiry 789. 


WINDOWS 


A HyperImoge/documerit management 

MS-Windows™ 3 

displays mulhjilt of unapes and documents *i 1 

color Associates text mta. wnages or symbols 

m imaae Easily siHiches from image to image tiirouBfi a 
detail Finds a poini inside an image by entering rig, — 
Organize images andi files in a networterelationa! Oataba! 
their own. info«nat«m templates smd searoh wnyi 
pcwEriul Editor. Fite security A Treesearch, Lin* to 
within images Work wrth PCX. ^MP. TIF. Gif, 

Nstwori! Vers. Avail /fr/rotfi 

Friendly Information 

34 Bow Avenue, Oet&iani, 

( 506 ) 486-0003 or ( 617 ) 


Inquiry 790. 

SEPTEMBER 199: 
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BULLDOG COMP PROD 337 
BUYER'S MART 11213-7,0 
BYTE EURODECK 187 

BYTE PUBLICATION: 375 

BYTE REPRINTS 178 

BYTE SUB MESSAGE 284 


11213-5,6 913-841-1631 
mfS-7,8 212-274-0640 
CO 104 000-234-4232 
CO 105 800-234-4232 
354 886-2-9619506'* 
332 018-855-5688 
146IS-3 305-765-4555 
31 

CORP 166,157 600-346-1518 
210IS-1 714-630-7302 

244 000-827-1994 
236,237 000 932-COMP 
210IS-4 602-437-8208 


*7-3303 
j6 1-8330 
jO-526-3402 
000-255-3739 
800-689-2123 


.4BER 1992 


* 

COPIA INTL 

146 

708-682-8093 

339-340 

CORE INTL 

162IS-1 

407-997-6044 

96 

COREL SOFTWARE 

40 

eoD^s-scsi 

327 

CORPORATE 




ITEC SERVICES 

178UK-4 

44-0793-611 -43 

195 

CREATIVE LABS INC 

271 

800-998-LABS 

97 

CURTIS INC 

284 

812-831-9512 

395-397 

CYBER RESEARCH 

344 

800-394-3300 

210 

CYBEX CORP 

338 

205-534-0010“ 

223 

CYBEX CORP (INTL) 

cm 

205-534-0010** 

385-386 CYRIX 

140 800-FAS-MATH 

318 

D 

DAN TECH PLC 

178UK-1 

4481-902-3300 

302-383 DATA PROD 8SERV 

375 

300-539-8194 

90-99 

DATALUX CORP 

138 

800-0AT ALUX 

312-313 

DAVISON-WORTH CORP 358 

800-668-2707 

87 

DECISIONS 

375 


1M 

DELL COMP CORP (N A) Cl II 

800-626-8260 

m 

DELL COMP CORP (N,A,) CIV 

8O6-626-&260 

102 

□ ELL COM P CO RP (N. A.} 36,37 

800-626-8260 

63 

DELL COMPUTER 




CORP IN A.) 218,219,221 

800-826-8280 

103 

DIGITAL VISION 

276 

800-346-0900 

254 

DIVERSIFIED COMPUTER 360 

303-447-9251 

104 

DOLCH COMP SYS 

91 


211-212 

DPT 

347 

4074330-5522 

341 

DR HUGGLE & 




PARTNER GMBH 

268IS-2 49-D241-403118 

236 

DY NAM ICSC AN 

322,323 

314-42343044 

213 

t 

E T VALUELINE/ELEK-TEK 334 

800-395-1000 

375 

ECG (INTL) 

219 

31-4937-96806 

255 

ECOSOFT INC 

361 

317-271-5551 

* 

ELONEX (INT'L) 

177 

44-01-452-6422 

214 

ELTECH RESEARCH 

345 

800-358-8330 

307 

EMPIRE COM PUTSCH 

358 

800-446-1967 

342 

EUTRQN 

2841S-1 

39-35-692-229" 

343 

F 

FAST 




ELECTRONIC GMBH 

162IS-3 

49-089-533-401 

215-216 

FIRST SOURCE INTL 

341 

714-580-9886 

• 

FRAME TECHNOLOGY 

129,130 

800-U4FRAME 

105 

FRAME TECHNOLOGY 

131 

0O0-U4FRAME 

106-107 

FTP SOFTWARE (N.A,) 

84 

617-248-0900 

* 

G 

GATEWAY 2000 

CM 

800-523-2000 

* 

GATEWAY 2000 

49-62 

800-523-2000 

344 

GFK HAMBURG 

146JS-4 

49-040-231-789 

110-111 

GLENCO ENG 1N E ERING 205 

800-562-2543 

256 

GMM RESEARCH CORP 355 

714-752-9447 

305 

GRANICOR 

350 

415-244-9999 

257 

GREENLEAF SOFTWARE 362 

800-523-9830 

345 

GREY MATTER LTD 

1461&-2 44-0364-53071" 

332 

GROUPE BLENHEIM 




SW DEV EXHIBIT 

377 

33-14-789-9984 

258 

GTEK INC 

358 

800-282-4835 

259 

GTEK INC 

355 

800-282-4035 

196 

H 

HANDTOP COMP LTD 

258 33-106177077" 

346 

HANTAREX SPA 

209 

39-55-49-73384 

* 

HARD DRIVES INTL 

329 

800-998-0013 

316-317 

HARPER COLLINS 

360 44-09O3-073833 

112 

HAUPPAUGE COMP WKS 86,87 


260 

HIGH-RES TECHNOLOGIES 358 

416-497-8493 

113-114 

HONEYWELL 




KEYBOARD DIV (NA) 

175,177 

800-445-6939 

110 

HOUSTON INSTRUMENTS 299 


288 

1 

IBC DATA 

360 45-6591-51-57" 

117 

IBM OS/2 

28,29 


118 

IBM PS/2 

14,15 

600-PS2-2227 

325 

ICONOGRAPHIC SYS 

178UK-4 44-0280-023-31 

119 

II YAM A ELECTRIC CO 

101 


120 

INTEGRAND RESEARCH 114 

209-85 M 203 

64-65 

INTEGRATED INFO TECH 223 

800-032-0770 

# 

INTEL CORP 

81 

800-538-3373 

121 

INTEL CORP 

99 

800-538-3373 

66 

INTEL CORP 

230,231 

600-538-3373 

122 

INTEL CORP 

246,247 

800-533-3373 

262 

10 TECH 

359 

216-439-4091 

378 

ITALIAN S/W AGENCY 

284IS-2 39-323-925208" 

306 

IVERSON SOFTWARE, INC 362 

416-925-6096 

67 

i 

JAMECO ELECTRONICS 224,225 

000-8314242 

* 

JDR MECRODEVICES 

321 

800-538-5000 


372 JEN ELECTRONICA 162IS-2 39-73.3224035" 



K 



264 

K Si M ASSOCIATES 

362 


123 

KEA SYSTEMS LTD 

116 

800-663-8702 

263 

KILA 

356 


554-555 

KINGLI TECH, INC ; 

332MW-6 

800-768-0622 

562-883 

KINGLI TECH, INC 

332NE-4 

80O-788-O822 

347-348 

KUO FENG CORP 

284IS-4 886-2-754-6496 

376-377 KYE SYSTEMS CORP (INT'L) 218 886-2-9956649“ 

293 

L 

L-CGM, INC 

355 

508-682-6936 

265 

LAGUNA DATA SYSTEMS 359 

800-859-8856 

124 

LAHEY COMPUTER SYS 122 

8O0-548-477B 

169-170 

LANDMARK 




RESEARCH INTL CORP 153 

800-683-8695 

237-238 LAPIN E 

326,327 

800927-3772 

191-192 LIANT S/W CORP (NA) 

293 

800-662-9865 

193-194 LIANT S/W COR P (1NTL) 298 


266 

LINK COMP GRAPHICS 

359 

201-808-8990 

232 

LODE STAR COMP 

314,315 

600-875-7568 

349 

LOGIC 




PROGRAMMING ASSOC 284IS-1 

44-81-874-0449 

350-351 

LONGS HI NE 




ELECTRONIC CORP 

162IS-4 086-2-362-6810 


M 



352 

MAGIC/MSE (INT'L) 

146IS-1 

972-3-751-1901 

* 

MANCHESTER 




EQU1 PM ENT CO 332NE-A^B 

516-435-1199 

559 

MANCHESTER 




EQUIPMENT CO 

332NE-1 

516-435-1199 

167 

MANUGIST1CS. INC 

245 


* 

MARK WILLIAMS CO 

127 

800-627-5967 

128 

MATHSOFT INC 

303 

800-628-4223 

* 

MCGRAW HILL NR 1 (N.A.)284A-0 


354-355 

MEGADATA 

2&4IS-1 

516-589-6850*' 

296 

MICRO HOUSE 

363 

80O-92 &-0299 

222 

MICRO SOLUTIONS 




COMPUTER PROD 

346 

815-756-3411 

127 

MICROGRAFX 

141 

800-733-3729 

402 

MICROLANE COMPUTER 352 

800-777-2219 

22D 

MICROPROSE SOFTWARE 333 

&0Q-B79-PLAY 

22T 

MICROPROSE SOFTWARE 335 

800'879-PLAY 

4 

MICROSOFT CORP 

32A-B 


« 

MICROSOFT CORP 

32,33 


268 

MICROSTAR LAB 

356 

206-453-2345 

129 

MICRO WAY 

272 


574 

MINNESOTA 




COMP EXCHANGE 

332MW-2 

612-894-&01T 

356 

MINOLTA GMBH (INT'L) 

112IS-1 

49.0511-779009 

140 

MINUTEMAN 

121 

214-446-7363 

130 

MIX SOFTWARE 

311 

000-333-0330 

357 

MORTICE KERN (MKS) 

112IS-4 


267 

MVS 

359 

508-792-9507 

131-132 

N 

NAN AO USA COR P 

154,155 

310-325-5202 

224-225 

NATIONAL DESIGN 

339 

800-253-8031 

* 

NATL INSTRUMENTS 

112IS-7.8 

512-794-5462 

133 

NAT'L INSTRUMENTS 

9 

8DO-433-3480 

269 

NATL INSTRUMENTS 

361 

000-433-3488 

134 

NEC 

78,79 

800-366-0476 

387 

NETWORLD DALLAS 

336 

800-829-3976 

219 

NEVADA COMPUTER 

328 

800-654-7762 

135 

NEW MEDIA 




GRAPHICS CORP 

211 

800-288-2207 

326 

NORMAN 




LASER OPTICAL LTD 

176UK-2 


* 

NORTHGATE COMP SYS 108,109 

800-345-0703 

■ 

NORTHGATE COMP SYS 157 

800-845-6709 

* 

NORTHGATE COMP SYS 235 

800-345-8709 

* 

NORTHGATE COMP SYS 243 

800-345-8709 

292 

NOVASTOR CORP 

360 


306 

O 

OMEGA POINT. INC 

362 

508-877-1819 

226-227 

OMNICOMP 




GRAPHICS CORP 

348 

713-464-2990 

200 

QMRQN OFFICE 




AUTOMATION PROD 

83 

800-362-4411 

373 

ON TIME MKT/KARSTEN 



PETERSEN (INT'L) 

163 49-040-485-196 

136-137 QPTIQUEST 

75 

310-944-11S5 

291 

oscs 

363 

503-389-5489 

138 

OUTPUT TECHNOLOGY CO 45 

800-468-8788 

270 

OVERLAND DATA INC 

360 

800-729-8725 

* 

r 

PACIFIC DATA PRODUCTS 165 

619-597-4631 

139 

PANASONIC 

102,103 

000-742-8088 











YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


Inquiry 

No, Page No. 

Phono No, 

Inquiry No. Page No. 

Phone No. 

199 

PARALLEL PERIPHERALS 

257 

714-394-7244 

360 

SEKISUI 



141 

PATTON & PATTON 

120 

800-525-0082 


CHEMICAL CO LTD 

2&41S-4 81-06-365-4375 

142*143 PC POWER £ COOLING 

ITS 

800-722-6555 

160 

SEOUITER SOFTWARE INC 275 

403-437-2410 

66-69 

PERISCOPE GO. THE 

222 

800-722-7006 

277 

S1GEN 

356 

405-737-3904 

144 

PER SOFT INC 

266 

800-308-5283 

310 

SIGMA TECH SOFTWARE 355 

810-360-0132 

145 

PERSONAL TEX 

164 


274 

SILICON SHACK 

368 

800-969-4411 

146 

PHAR LAP SOFTWARE INC 

77 

617-601’151O 

297 

3MARTMICRQ TECH 

357 

800-266-1576 

356 

PHILIPS MONITORS 36.37 

31-40-73-39-63 


SOFTLINE CORP 

112IS-3 


147 

PIONEER COMMNCTNS 

143 

600-LASER-ON 

361 

SOFTWARE 



146 

PKWARE INC 

44 

414-354-0677 


SECURITY INC 

268I&4 

44-704-430060 

553 

PLUSTEK USA, INC 332MW-5 

408-980-1234 

162 

SONY CPPC 

176A-H 

800-352-7669 

551 

PROFESSIONAL COMP 332MW-1 

408-203-0222 

163 

SPECTRUM S/W {M.A.) 

209 

400-730-4307 

125 

PROGRAMMER'S 



164 

SPSS INC 

181 

800-543-2105 


PARADISE 67-69 

600-445-7899 

299-300 STARGATETECH 

354 

800-702-7428 

* 

PROGRAMMER'S SHOP 285-290 


165-166 STATSOFT 

85 

918-583-4149 

149-150 PROGRESS SOFTWARE 

158 8004PROGRESS 

163 

SUMMAGRAPHICS CORP 265 


70 

PROMISE TECHNOLOGY 

233 

000-080-0245 

552 

SUMMIT 



271 

PSEUDOCORP 

363 

504-873-1947 


MICRO DESIGN 

332MW-3 

408-739-6346 





572 

SUMMIT 




Q 




MICRO DESIGN 

332NE-2 

408-739-6348 

153 

QUA TECH INC 

312 

800-555-1170 

197 

SUNSOFT 

2,3 800-227-92271 

272 

QUALSTAR CORP 

360 

810-802-5022 

196 

SUPRA CORP 

125 

800-727-8647 

151 

QUANTUM SOFTWARE 

213 

&00-363-9001 

171-172 

SYSTATINC 

107 

700-064-5070 

152 

QUARTERDECK 



320 

SYSTEMSTAR 

194UK-1 

44-0992-554-26 


OFFICE SYSTEMS 132,133 

310-392-9851 

359 

SZKE RECOGNITA CORP 64 361-201-7007^ 


ft 



275 

I 

TALKING TECH INC 

355 

8OO-6S5-4804 

154 

RAIMA CORP 

105 

600-327-2462 

362-363 TATUNG CO 

376 836-2-598-4509 

155-156 

RAINBOW TECHNOLOGIES 

123 

800-05243569 

276 

TECHNOLOGY 



400-401 

RAINBOW TECHNOLOGIES 

220 

&00-B52-8559 


POWER ENTERPRISE 

356 

510-623-3818 


RAUN WHOLESALERS 

317 

000-752-9512 

364-365 TFOHPOWFR CO 1171 

204IS-3 

886-2-753-1940 

240-241 

RALIN WHOLESALERS 315,319 

500-752-9512 

311 

tectamm 

363 

01-3-5374-7090 


REASONABLE SOLU 112IS-5.6 

503-776-5777 

173 

TEKTRONIX 

110*119 

000-635-6100 

157 

ROSE ELECTRONICS 

124 

B0Q-333-9343 

174 

TEXAS INSTRUMENTS 

71 

800-527-3500 


$ 



381 

TOPTEK 

2101 S -3 sse-a ^i-asae 




175 

TOSHIBA AMERICA INC 

5.7 

000-457-7777 

161 

SNW ELECTRONICS 

122 


228 

TQTE-A-LAP 

353 

8Q0-9-LAPTQP 

561 

SAI SYSTEMS 332NE-3 

203-929-0790 

245 

TRANSCEND INFO INC 

324 

714-598-5500 

273 

SAS INSTITUTE INC 

362 

919-677-8000 

256 

TRANTGR SYSTEMS LTD 357 

510-770-14OO 

156-159 SECURE IT INC 

146 

800-451-7592 

267 

TRI VALLEY TECH INC 

356 

510-447-2030 

235 

SECURTECH CO 

350 

503-636-6831 

278 

TRI ANG LE DIGITAL SERV 356 44-01 -558-8110 


Inquiry No. 


Page No. Phone I 


279-280 TRIBAL MICROSYSTEMS 359 510-623-0059 

366 TRITON TECH 112IS-2 908-855-9440 

229 TRUE DATA PRODUCTS 31G 800-635^0300 
176-177 TRUEVISION INC 139 800-344-87B3 

367 TULIN TECHNOLOGY 268! S-2 

u 

ULTIMATE TECH 
366-369 UNJAIR 
* UNIXWQRLD 


11215-5,6 

210IS-2 886-2-299321G” 
251-253 


178-179 VENTURA SOFTWARE INC 201 800-822-0221 

180 VERBATIM CQRP 173 

324 VERIDATA 194UK-3 44-041-246-111 

* VERMONT CREATIVE S/W 13 800-848-1248 

261 VlDEX, INC 355 503-750-0521 

191-182 VIEWSONIC 93 310-944-3041 

1B3-184 VISIONETICS INTL 64 806-35-772170" 


282 

298 


370 

186 

185 

319 

283 


VISTA MICROSYSTEMS 
VITEC S.A. 


381 508-695-B459 

358 33-140-29-03-0 


w 

WALKER, 

RICHER & QUINN 2G8IS-1 206-324-0407 

WATCOM PRODUCTS INC 27 000-265-4555 
WATCOM PRODUCTS INC 277 800-265-4555 
WESTPOINT CREATIVE 178UK-3 44-0743-240-19 


WINTEKCORP 
187-189 WOLFRAM RESEARCH 
WORLDWIDE TECH 

X 

XELTEK 


360 800-742-6809 
203 000-441-6284 
351 800-457-6937 


359 400-745-7974 


265 2-WORLD ENGINEERING 359 916-757-3737 

379-380 ZECK5 (INTL) 163 686-2-299-2027 

* ZENITH DATA SYSTEMS 42,43 800-523-9393 

190 ZEOS INTL 260,261 800-428-5891 

309-390 ZYXEL USA 248 714-093-0333 

* Correspond directly with company. 


BYTE ADVERTISING SALES STAFF 

Jennifer L Bartel, National Sales Manager, 14850 Quorum Drive, Suite 350, Dallas, IX 75240, Tel. {214) 701-8496 
Liz Coyman , inside Advertising Sates Director, One Phoenix Mitt Lane, Peterborough, NH 03458, Tei (603) 924-2518 


HEW ENGLAND 

ME, NH. VT, MA, Rl, 0T. ONTAHtO 
CANADA & EASTERN CANADA 
Michael Lamaltira (BIT) B6D-6344 
PaiPciB Payne (80S) 924-28S4 
Mc-GravcHii: pLitjlicaticne 
24 Hanwell Avenue 
Lejungtan, MA D21T3 
fax: (617) 

EAST COAST 

NY, NYC. NJ, DC. DE r MD, VA. WV, PA 
Kim ItoTie {213)513-2645 
Artano Casey (212) 512-2556 
Barry Echevarria {663) 924-2574 
McGraw-Hill Putkicallons 
1221 Avenue erf Americas— 

29Ui Floor 

Maw York, NY 1Q02D 
FAX. (212) S12-207B 


SOUTHEAST 

NC. SC, GA r FL. AU IN, MS. Afi. LA. KY 
MaiyAnn Goultong {404) 043-4702 
Patricia Payne (603} 024-2654 
McGraw-Hill Putilkaticfis 
417D Ashtom-DuTiv/ocdy Rd., Suite 520 
Atlanta, GA 30319 
FAX: (404) 252-4055 


IL, MO. KS, IA. ND. SD. MN. 
Wl, ME, IN, Ml. OH 
Kun Kelley (312) 616-3328 
Ed Ware (603) 924^2664 
McGraw-Hel Puhtcalions 
Two Prudential Pla2a 
190 North Stetson Aue. 
Chicago, IL6QS01 
FAX: {312)616-3370 


SOUTHWEST, 

ROCKY MOUNTAIN 

OO, OK, TX 

Jennifer walker (£i4) 701-6496 
Bsny Echevarria (603) 924-2574 
McGraw-Hnl Publications 
14650 Quorum Dr., Suite 360 
Dallas, TX 75240 
FAX: {214) 991-6208 

NORTH PACIFIC: Sat Francisco, CA 

NORTHERN CA, OR. ID, MT. 

WY, NORTHERN MV, UT 
Roy J. Kops (415) 954-9726 
JtKtepti Mane (606) 924-2662 
McGraw-H4l Publications 
425 Battery Street 
San Francisco, CA 94111 
FAX: (415) 964-9785 


NORTH PACIFIC; Campbell, CA 

SILICON VALLEY, Ht, WA, AK. 

W CANADA 

Bril McAfee (408) 679-0381 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
1999 Sautti Bascom Ave,, Suite £16 
Campbell. CA 95008 
FAX: (UM) B79-9067 

SOUTH PACIFIC: Lea Angeles, CA 

LOS ANGELES COUNTY. AZ. 

NM. SOUTHERN NEVADA 
A&n El Faya (213) 460-5243 
Jonathan Sawyer (BOO) 924-2555 
McGraw-Hill Publications 
3333 Wisahire Boulevard #407 
Los Angelas, CA 90010 
FAX: (213) 480-5249 


Peteitomigli. NH Offke: Ins.tte Sales FAX 603-924-2663 Advertising FAX 603-924-7507 


SOUTH PACIFIC: Ca*4e M**a, CA 

GRANGE CQUTY 
SAN DIEQO COUNTY 
Beth Dudas (714} 753-81 40 
Joseph Mate {603) 924-2662 
McGraw-Hill Publications 
15635 Alton Pkwy, Suita 290 
Irvine, CA 92718 
FAX: (714) 753-01 47 


Regional Advertising 

Brian Higgins (603) 924-2651 
Leary Levine (503) 924-2537 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


Hard* nre/Software Showcar 

Mark Stone (509) 924-2895 
Elian Parham (509) 924-2598 
BYTE PtAHieatibns 
One Phoenix Mill Lane 
Peterborough. NH 03458 


The Buyer's Mat (1x2) 

Margot Gnade (603) 924-2656 
BYTE Pub&eatiLrfis 
One Phoenix Mm Lane 
Fateiborougih, NH 03458 


BYTE Deck 

Brad Dixon (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


James Bari (603) 924*2593 
BYTE Pubkcalwns 
One Phoenix Mill Lane 
Peterborough, NH0345A 


Ellen Poitiam (603) 924-2598 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH Q34S8 


INTERNATIONAL ADVERTISING SALES STAFF 

Ron Oordek, Managing Director, European Operations 

McGraw-Hiit Publishing Co„ Wimbledon Bridge House, One Hartfrefd Hoad Wimbledon, London $W19 3HU, England, Tel: 44 81 545 6278, Fax'. 44 81545 6294 


GERMANY, SWITZERLAND. 


Christina Barton 
McGraw-Hril Publishing Go. 
Wiirtiledwi Bridge House 
One Hartlield Road 
Wimbledon, London SW19 3FHJ 
England 

Tail 44 &1 545 E27D 
FAX: 44 91 545 6234 
TELEX: 692191 


Ellen Pardede 
Batenbura HJ5 
9437 AS NieUwagein 
The Netherlands 

Tel: 31 34 02 49496 
FAX: 31 34 02 37944 


Michele Hams (44 81 645 5259) 
Christina Barion (44 81 545 6270) 
McGraw-Hill Publishing Co, 
Wimbledon Bridge House 
One HarlField Hoad 
Wimbledon, London SW19 3RU 
England 

FAX: 44 81 546 8294 
TELEX: 692191 

FRANCE, ITALY 

Zena Coupe 

A-Z International Sales LW- 
70 Chalk Farm Road 
London NWi SAN 
EncSand 

Tat: 44 71 284 3171 
FAX: 44 71 234 3174 


SCANDINAVIAN COUNTRIES 

Zb na Coup£ 

A-2 IntematioriBi Sanaa UJ. 

70 Chalk Farm Rood 
London NWi BAN 
England 

Tel: 44 71 284 3171 
FAX: 44 71 234 3174 


JAPAN 


Dan Ehrlich 

Ehriich Communication Inl'l 
P.Q. Box 11297 
Tel Am 61112, Israel 
Tel: 972-S2-59B 245 
Tel: 972-52-586 246 
FAX: 972-52-585 585 


Rod Tremain 
Rod Tremain Media 
45 PymtjJe Ave. 
Pyhible 2073, Sydney 
Australia 
Tel: 2-96S-3339 
FAX: 2-988-9424 


McGraw-Hill Publi&hrng Co. 
Overseas Corp, 

Room 1528 
Krisumigasaki Bldg, 

3-2-5 Ka &umigaesfe, 

Chiyoda-Ku 
Tokyo 1M r Japan 
Tel: 81 33 531 9811 
FAX: 81 33 561 4018 

KOREA 

Yeung-Seob Chinn 
JES MEDIA INTL. 

5th Floor, Banpo Bldg. 

4JJ-7, Chemwoo-Chong, Seocho-Gu 
Seoul j 37-000, Korea 
Tel: (82)2 545-8001 12 
FAX: (62)2 r- 


n lay 
AcerTWFCojp. 

1123 Serangoon Road , HQa-01 
Singapore 1232 
Tel: 011-65-296-61BG 
PAX: 011-65-298*7551 

MALAYSIA 

Serve* (Malaysia) $dn, Bhd. 
H.K. Un 

5th Floor, Bara Tower 
160, Jalan Ampang 
50455 Kuala Lumpur, Malaysia 
Tel: (03) 262-4592 
FAX: (63) 262-4591 


Jack Hu 
2871 Prapawil E 
Sllom, Bangkok tft 
Thailand 

Tel: 562-236-0295 
FAX: 662 296-5960 


FAX: {I 


SEPTEMBER 199: 



HONG HONG 

Candice to 

Acer TWP Carp 

Unit 2,6F Hing Wah Center 

32-34 ToKwa Wan Road 

Kowkwn, Hong Kgng 

Tel: 011 -852-764-9830 

FAX: 011-852-784-3857 


PAKISTAN, 
TAIWAN, OTHER 
ANO PACIFIC 

Liwen Lee 
Acer TWP Cflrp. 
19-2. Lane 231. 

Fu Haing North Roai 
Taipei 10445, 

ROC 
Teh (686) 2 713 
“ X:{B86] 

















YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No. 


Page No. 


Category No. 

Inquiry No. 


Page No* 


Category No. 

Inquiry No* 


Page No. 


HARDWARE 


1 ACCESS Oft IPS/SUPPLIES 

150-159 SECURE IT INC 145 

235 SECURTECH COMPANY 950 

379-330 ZECKS (INTL) 163 


2 ADD-IN BOARDS 

303 ADVANCED MICRO TECHNOLOGY 

79-79 AMERICAN MEGATRENDS 

309 ATLAS INDUSTRIES INC 

£94-295 AXIOM 
314-315 CHAI SHIN 
335-33$ COMPEL {INT\} 

195 CREATIVE LABS INC 

211-212 DPT 
344 GFK HAMBURG 

260 HIGH-RES TECHNOLOGIES 

57 JAMECO ELECTRONICS 

372 JEN ELECTFONJCA 

129 MICROWAY 

224-225 NATIONAL DESIGN 
226-227 OMNICOMP G RAPHICS CORP 
60-69 PERISCOPE COMPANY, THE 
70 PROMISE TECH NQLQGY 

153 QUA TECH INC 

RAL IN WHOLESALERS 
240-241 RALIN WHOLESALERS 
299-300 STAFIGATE TECHNOLOGIES 

361 TOPTEK 

176-177 TRUEVISION INC 
367 TULIN TECHNOLOGY 

319 WESTPOINT CREATIVE 


354 

117 

354 

354 

354 

210IS-1 

271 
347 

14615-4 

350 

224,225 

16215-2 

272 
339 
346 


312 

317 

318,319 

21<MS-3 
139 
266IS-2 
178UK-3 


3 

261 


97 

362-363 

250 

259 

376-377 

293 

350-351 

199 

157 

310 


301-302 
566 
573 
1-62 


BAR CODING 

VIDEX, INC 355 

COMMUNICA HONS/NETWORKING 

CORE INTERNATIONAL 162IS-1 

CURTIS INC 264 

DATA PRODUCTS AND SERVICES 375 

GMM RESEARCH CORP 355 

QTEK INC 355 

KYE SYSTEMS CORP (INT'L) 216 

L-CQM, INC. 355 

LONGSH1NE ELECTRON 1C CORP 162IS-4 

PARALLEL PERIPHERALS 257 

ROSE ELECTRONICS 124 

SIGMA TEC-H SOFTWARE 355 

STARGATE TECHNOLOGIES 354 

TALKING TECHNOLOGY INC 355 

TATUNG CO 376 


COMPUTER SYSTEMS 

ACI/ACOUJRE 

APPRO INTERNATIONAL INC 
APPRO INTERNATIONAL INC 
AST RESEARCH INC 
ATLAS INDUSTRIES INC 
CITORONICS 
COMMODORE 

COMPAQ COMPUTER CORP 
’■-OMPUDYNE 
"MTRADE 

TECHNOLOGY PLC 
PRODUCTS AND SERVICES 
r CORP 

11 UTER CORP (NA> 
'TER CORP <N.A.) 

‘R CORP (N-A.) 
CORP fN,A.) 



355 
332NE-6 
332MW-4 

214 

326 

332 

31 

166,167 
235,237 
349 
173 UK-1 
375 
135 

cm 

CIV 

36,37 

216,213,221 

322,323 

334 

219 

m 

345 

Cll,1 

49-62 

250 

14,15 

356 
332MW-6 
332NE-4 
326,327 

" v 2lS-4 

<E-A-B 

332NE-1 

2S4IS-1 

352 

332MW-2 


‘ NORTHGATE COMPUTER SYSTEM 106,169 

■ NORTHGATE COMPUTER SYSTEM 167 

* NORTHGATE COMPUTER SYSTEM 235 

■ NORTHGATE COMPUTER SYSTEM 243 

142-146 PC POWER & COOLING 115 

551 PROFESSIONAL COMPUTER 332MW-1 

561 SAI SYSTEMS 332NE-3 

552 SUMMIT MICRO DESIGN 332MW-3 

S72 SUMMIT MICRO DESIGN 332NE-2 

362 363 TATUNG CO 376 

276 TECHNOLOGY POWER ENTERPRISE 35€ 

364-365 TECHPOWER COMPANY LTD 264IS-3 

287 TRI VALLEY TECHNOLOGY INC 356 

279 TRIANGLE DIGITAL SERVICES 356 

229 TRUE DATA PRODUCTS 316 

360-369 UNI AIR 210IS-2 

* ZENITH Data SYSTEMS 42,43 

190 ZEOS INTERNATIONAL 266,261 

6 DATA ACQUISITION 

260 MICROSTAR LABORATORIES 356 

* NATIONAL INSTRUMENTS 112I5-T,fi 

7 DISK* OPTICAL DRIVES 

75-79 AMERICAN MEGATRENDS 117 

* APS TECHNOLOGIES 325 

339-340 CORE INTERNATIONAL 16215-1 

97 CURTIS INC 284 

* HARD DRIVES INTERNATIONAL 329 

222 MICRO SOLUTIONS COMP PROD 346 

325 NORMAN LASER OPTICAL LTD 17BUK-2 

147 PIONEER COMMUNICATIONS 143 

277 SIGEN 35G 

162 SONY CPPG 170A-H 

205 TRANTOH SYSTEMS LTD 357 

S DISKETTES DUPLICATORS 

251-252 AXIOMATIC 357 

190 VERBATIM CORP 173 


205 

AMT INTERNATIONAL 

350 

200 

BULLDOG COMPUTER PRODUCTS 

337 

* 

BUYER'S MART SECTION 

112lS-7,6 

234 

GITITRONICS 

332 

209 

COMPUTERLANE UNLIMITED 

342 

395-397 

CYBER RESEARCH 

344 

57 

DECISIONS 

375 

67 

JAMECO ELECTRONICS 

224,225 

* 

JDR MICRODEVICES 

321 

293 

L-CDM r INC 

355 

232 

LODE STAR COMPUTER 

314,315 

219 

NEVADA COMPUTER 

323 

15 

MEMORY/CHIPS/UPGRADES 


77 

ADVANCED MICRO DEVICES 

10,11 

304 

AMRAM 

357 

06 

CAPITAL EQUIPMENT CO 

184 

as 

CAPITAL EQUIPMENT CO 

105 

365-366 

CYRIX 

140 

215-216 

FIRST SOURCE INTL 

341 

112 

HAUPPAUGE COMP WORKS 

86,07 

64-55 

INTEGRATED INFO TECH 

223 

* 

INTEL CORP 

81 

66 

INTEL CORP 

230,231 

122 

INTEL CORP 

246,247 

67 

JAMECO ELECTRONICS 

224,225 

297 

SMARTMICRO TECHNOLOGIES 

357 

245 

TRANSCEND INFORMATION INC 

324 

233 

WORLDWIDE TECHNOLOGIES 

351 

16 

MISCELLANEOUS HARDWARE 


195 

CREATIVE LABS INC 

271 

362-399 

DATA PRODUCTS AND SERVICES 

375 

1ZO 

INTEGRAND RESEARCH 

114 

326 

NORMAN LASER OPTICAL LTD 

170UK-2 

155-156 

RAINBOW TECHNOLOGIES 

123 

400-401 

RAINBOW TECHNOLOGIES 

220 

235 

SECURTECH COMPANY 

356 

360 

SEK1SUI CHEMICAL CO LTD 

2541&4 

162 

SONY CPPC 

176A-H 


9 FAX BOARDS/MACHINES 


654-555 K1NGLF TECHNOLOGY, INC 332MW-6 

562-553 KINGLI TECHNOLOGY, INC 332NEA 

3BD-3M ZYXEL USA 248 

10 GRAPHICS TABLETS/MICE/PEN INPUT 

103 DIGITAL VISION 276 

113-114 HONEYWELL KEYBOARD DIV (N.A, J 175,177 

376-377 KYE SYSTEMS CORP (INT'L) 216 

160 SUM MAG RAPHICS CORF 265 

11 KEYBOARDS 

- NORTHGATE COMPUTER SYSTEM 109,109 

* NORTHGATE COMPUTER SYSTEM 157 

* NORTHGATE COMPUTER SYSTEM 235 

* NORTHGATE COMPUTER SYSTEM 243 

12 LAN HARDWARE 

2)06-207 HAY TECHNICAL ASSOC 343 

97 CURTIS INC 264 

219 CYBEX CORPORATION 338 

223 CYEEX CORPORATION (INTL) CBI 

119 11 YAM A ELECTRIC CO 101 

142-143 PC POWE R 8 COOL ING 115 

1$ LAPTOPS A NOTEBOOKS 

391-392 A8C COMPUTER <USA) CORP 352 

73-74 ADVANCED LOGIC RESEARCH 254,255 

* APPLE COMPUTER INC 179A-D 

194 DOLCH COMPUTER SYSTEMS 91 

236 DYNAMICSCAN 322,323 

■ NORTHGATE COMPUTER SYSTEM 106,109 

* NORTHGATE COMPUTER SYSTEM 157 

■ NORTHGATE COMPUTER SYSTEM 235 

* NORTHGATE COMPUTER SYSTEM 243 

174 TEXAS INSTRUMENTS 71 

175 TOSH IRA AM E RICA INC 6-7 

226 TOTE-A LAP 353 

324 VERIDATA 194UK-3 

190 ZEOS INTERNATIONAL 260,261 

14 MAIL ORDER 

246-249 AAEON 357 

202-203 ADVANCED COMPUTER PRODUCTS 340 

204 ALTEX ELECTRONICS 330,331 

250 AMERICAN ADVAWTECH 357 


17 

MODEMS/ MUL TIPLEXORS 


95 

COMPUTER FRIENDS 

276 

121 

INTEL CORP 

99 

200 

OMRON OFFICE AUTOMATION PROD 

03 

* 

RALIN WHOLESALERS 

317 

240-241 

RALIN WHOLESALERS 

318,319 

196 

SUPRA CORP 

125 

369-390 

ZYXEL USA 

248 

18 

MONITORS & TERMINALS 


340 

HANTAREX SPA 

209 

347-348 

KUO FENG CORP 

26415-4 

131-132 

NANAO USA CORP 

154,156 

136-137 

OPTIGUE5T 

75 

350 

PHILIPS MONITORS 

36,37 

162 

SONY CPFC 

175A-H 

362-353 

TATUNG CO 

376 

181-182 

VIEWSONIC 

93 

19 

MULTIMEDIA 


195 

CREATIVE LABS INC 

271 

307 

EMPIRE COMPUTTCH 

356 

269 

HIGH-RES TECHNOLOGIES 

356 

135 

NEW MEDIA GRAPHICS CORP 

211 

326 

NORMAN LASER OPTICAL LTD 

175UK-2 

553 

PtUSTCK USA, INC 

332MW-5 

* 

RALIN WHOLESALERS 

317 

243-241 

RALIN WHOLESALERS 

316.319 

274 

SILICON SHACK 

350 

173 

TEKTRONIX 

116,119 

153-154 

VISIONETICS INTERNATfONAL 

64 

296 

VlTEC S.A. 

356 

319 

WESTPOINT CREATIVE 

178UK-3 

20 

PRINTERS/PLOTTERS 


329 

ASP COMPUTER PRODUCTS (INT'L} 

221 

2O6-207 

BAY TECHNICAL ASSOC 

343 

399 

BUFFALO PRODUCTS 

35 

116 

HOUSTON INSTRUMENTS 

299 

355 

MINOLTA GMBH (INTL) 

112IS-1 

134 

NEC 

78,79 

136 

OUTPUT TECHNOLOGY CO 

45 

* 

PACIFIC DATA PH0DUCTS 

165 

139 

PANASONIC 

102,103 

• 

RALIN WHOLESALERS 

317 

240-241 

RALIN WHOLESALERS 

318,319 

173 

TEKTRONIX 

118,119 


xi3ER 3992 


continued on page 373 










YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today . For quicker response, fax to 1-413-637-4343! 


es, I 




1, Circle the 
Numbers on 
Vour Direct 
.ink Card 

Circle the numbers 
which are found on ads 
and articles in this issue 
:r circle the product 
category number and 
j eceive information on 
all advertisers listed in 
hat category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
hrough "E" and mail or 
fax card to 
1 - 413 - 637 - 4343 . 


3. Product 
information will 
3e rushed to 
you from the 
selected 
companies! 



IYTE 




Fill out this coupon carefully. Please Print. 


i 



i 


\ Tie 

J Company 


Atkjress 


City Country Cento 


Phone Fax 


A. Whal Is your primary Job 
lunctioiyprincipaf area of 
responsibility? {Check one) 

1 □ M&OIP 

2 □ Programmer,■Systems Arwysr 
.3 □ Ajanraf taraiton'Mi nd gemeos 

4 □ Sale& , hSa-»s'jrg 

5 SI Engift0ar-SnenliS.1 

0 □OKher 

B. What is your level of management 
responsibility? 

? □ Senkr-level 9 □ P’luNssicrml 

S □ Mtfdletewri 

C. Are you a reseller (VAR, VAC, 
Oosiflr, Consultant)? 

to □ tea It □ No 


C. Whal operating systems are you 
currently using? (Check ell That apply) 

12 □ P&MS-DOS IS □ Unix 

13 □ 00$ + Windows 1$ □ MacOS 

M J 05? 17 □ VAXTVM3 

E. For how many people do you 
I nflue nee the purchase of hardware 
or software? 

10 □ 1-25 20 051-99 

19 J ft-50 21 U 100 or more 

September 1992 1 909799 \ 


Product Category 

Information 

Crrcte [he numbers beiow ftw 

information or the entire category 

oi products you're i nterested in 


Accessorles/Supplies 1 

Add-m Boards 2 

Bar Coding 3 

Comrnunkahofia/NfitwotWng 4 
Computer Systems 5 

Data Acquis Ulan 6 


Disks 8 Optical Drives ? 

Diskettes/Duplicators 8 

Fax Soards/Mactiines 9 

Graphics Tablets/tice/ 

Pen fnput ID 

Keyboards 11 

LAN Hardware 12 

Lapiops & Notebooks 13 

Mail Order 14 

Memory/Cbipsfljpgrades 15 

Miscellaneous Hardware 15 

Modems/Multipleotors 17 

Monitors & Terminals IB 


Multimedia 19 

Prints rs/Ptoflers 20 

Programmable Hardware 21 

Scanjiers/OCfVDigilizws 22 

Tape Drives 23 

UPS 24 

Software 

Business 25 

CAD/CAM 26 

Corrumunicatlons/Networking 27 
Data Acquisition 2D 

Database 29 


Educational 30 

Engineerin^Scientiflc 31 

Enteitainmenl 32 

Graphics 33 

Macintosh 34 

Mailorder 35 

Malhematical/Steltsticail 36 

Miscellaneous Software 37 

On-Line Services 3B 

Operating Systems 39 

Programming Languages' 

Tools 40 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

41 

General 

Etooks/Pubiicatons 

49 

Recruitment 

50 

Miscellaneous 

51 


Inquiry Numbers 52-233 


52 

78 

104 

130 

156 

162 

208 

53 

79 

105 

151 

157 

183 

209 

54 

60 

106 

132 

156 

184 

210 

55 

61 

107 

133 

159 

185 

211 

56 

52 

108 

134 

160 

186 

212 

57 

53 

109 

135 

161 

187 

213 

56 

64 

110 

136 

152 

188 

214 

59 

55 

111 

137 

183 

189 

215 

60 

56 

112 

130 

164 

190 

216 

51 

67 

113 

139 

165 

191 

217 

62 

55 

114 

140 

168 

192 

213 

63 

69 

115 

141 

167 

19 a 

219 

64 

90 

its 

142 

166 

194 

220 

65 

91 

117 

143 

169 

195 

221 

66 

92 

115 

144 

170 

196 

222 

67 

03 

118 

145 

171 

197 

223 

66 

94 

120 

145 

172 

198 

224 

6$ 

96 

121 

147 

173 

199 

225 

70 

96 

122 

146 

174 

200 

226 

71 

97 

125 

149 

175 

201 

227 

n 

96 

124 

ISO 

176 

202 

228 

73 

99 

125 

151 

t77 

203 

229 

74 

too 

125 

152 

178 

204 

230 

75 

101 

127 

153 

179 

205 

221 

76 

102 

126 

154 

160 

206 

£32 

77 

105 

129 

155 

181 

207 

233 

n 

S 2344Q8 



m 

259 

264 

309 

334 

359 

384 

235 

£50 

285 

310 

335 

360 

385 

236 

261 

286 

311 

336 

361 

386 

237 

262 

287 

312 

337 

362 

367 

236 

253 

286 

313 

338 

363 

368 

239 

264 

289 

314 

339 

364 

389 

240 

265 

290 

315 

340 

365 

390 

241 

£65 

291 

318 

341 

366 

391 

242 

267 

292 

317 

342 

387 

392 

243 

266 

293 

318 

343 

368 

393 

244 

269 

294 

319 

344 

369 

394 

245 

270 

295 

320 

345 

370 

395 

240 

271 

296 

321 

346 

371 

396 

247 

272 

297 

322 

347 

372 

397 

245 

273 

295 

323 

348 

373 

398 

249 

274 

299 

324 

349 

374 

399 

250 

275 

300 

325 

350 

375 

400 

251 

276 

301 

m 

35! 

376 

401 

252 

277 

302 

327 

352 

377 

402 

253 

278 

303 

326 

353 

378 

403 

254 

279 

304 

329 

254 

379 

404 

255 

280 

305 

330 

355 

360 

405 

255 

251 

308 

331 

356 

381 

408 

257 

282 

307 

332 

357 

362 

407 

£55 

253 

305 

333 

358 

383 

408 


Inquiry Ni 

under 

s 409‘ 

599 


1 

409 

435 

461 

487 

513 

539 

565 

410 

436 

462 

468 

514 

540 

566 

411 

437 

463 

489 

515 

541 

567 

412 

438 

464 

490 

516 

542 

566 

413 

439 

465 

491 

517 

643 

569 

414 

440 

466 

492 

518 

544 

570 

415 

441 

467 

493 

519 

545 

571 

416 

442 

488 

494 

520 

546 

572 

417 

443 

469 

495 

521 

547 

573 

418 

444 

470 

496 

522 

546 

574 

419 

445 

471 

497 

523 

549 

575 

420 

446 

472 

498 

524 

550 

570 

421 

447 

473 

499 

525 

551 

577 

422 

448 

474 

500 

528 

552 

576 

423 

449 

476 

501 

527 

553 

579 

424 

450 

476 

502 

526 

554 

560 

425 

451 

477 

503 

529 

555 

561 

426 

452 

470 

504 

530 

556 

582 

427 

453 

479 

505 

531 

557 

583 

428 

454 

460 

SOS 

532 

550 

584 

429 

455 

461 

507 

533 

559 

505 

430 

456 

482 

508 

634 

560 

508 

431 

457 

463 

509 

535 

561 

567 

432 

456 

404 

510 

536 

562 

506 

433 

459 

485 

511 

537 

563 

569 

434 

460 

486 

512 

538 

564 

590 

inquiry Ml 

jmbfM 

5 591 

7G5 



591 

616 

641 

666 

691 

718 

741 

592 

617 

642 

667 

092 

717 

742 

593 

618 

643 

668 

693 

718 

743 

594 

619 

644 

669 

894 

719 

744 

595 

620 

645 

670 

095 

720 

745 

596 

621 

646 

671 

896 

721 

746 

597 

622 

647 

672 

697 

722 

747 

598 

623 

646 

673 

698 

723 

740 

599 

624 

649 

674 

099 

724 

749 

600 

625 

650 

675 

700 

725 

750 

601 

626 

651 

670 

701 

726 

751 

602 

627 

652 

677 

702 

727 

752 

603 

626 

653 

678 

703 

720 

753 

604 

629 

654 

679 

704 

729 

754 

605 

630 

655 

580 

70S 

730 

755 

606 

631 

656 

691 

706 

731 

756 

607 

832 

557 

682 

707 

732 

757 

608 

633 

658 

563 

708 

733 

750 

609 

634 

859 

664 

70S 

734 

759 

610 

635 

660 

585 

710 

735 

760 

611 

636 

661 

586 

711 

736 

761 

612 

637 

662 

687 

712 

737 

762 

613 

638 

663 

583 

713 

738 

763 

614 

639 

664 

869 

714 

739 

704 

615 

640 

665 

690 

715 

740 

765 


Inquiry Numbers 765-9< 


766 

792 

016 

644 

870 

896 

922 

767 

793 

819 

845 

871 

897 

923 

706 

794 

820 

040 

672 

690 

924 

769 

795 

621 

047 

873 

699 

925 

770 

796 

822 

848 

874 

900 

926 

771 

797 

B33 

849 

675 

901 

927 

772 

790 

6£4 

850 

070 

902 

920 

773 

799 

025 

851 

877 

903 

929 

774 

000 

026 

052 

970 

904 

030 

775 

601 

627 

853 

679 

905 

931 

776 

802 

828 

854 

880 

906 

982 

777 

803 

029 

655 

081 

907 

033 

776 

604 

630 

856 

082 

908 

934 

779 

805 

631 

857 

883 

909 

935 

700 

m 

032 

958 

884 

910 

938 

7B1 

807 

633 

059 

085 

911 

937 

762 

808 

834 

860 

886 

912 

938 

703 

009 

835 

901 

087 

913 

939 

704 

610 

038 

602 

060 

914 

940 

705 

011 

837 

863 

089 

915 

941 

708 

613 

836 

804 

090 

916 

942 

707 

613 

839 

B65 

691 

917 

943 

786 

614 

848 

866 

692 

910 

944 

789 

015 

941 

607 

093 

919 

945 

790 

616 

842 

068 

694 

820 

946 

791 

617 

843 

069 

695 

921 

947 


1 Inquiry Numbers 948- 

1122 



940 

973 

996 

1023 

1040 

1073 

1096 

949 

974 

999 

1024 

1049 

1074 

1099 

950 

975 

1000 

1025 

1050 

1075 

1100 

951 

976 

1001 

1026 

1051 

1076 

1101 

952 

977 

1002 

1027 

1052 

1077 

1102 

953 

STB 

1003 

1028 

1053 

1070 

HOG 

954 

970 

1004 

1029 

1054 

1070 

1104 

955 

380 

1005 

1030 

1056 

1080 

1105 

056 

981 

1006 

1031 

1056 

1081 

1100 

957 

962 

1007 

1032 

1057 

1062 

1107 

950 

983 

1008 

1033 

1058 

1083 

1106 

959 

994 

1009 

1034 

1050 

1084 

1109 

060 

985 

1010 

1035 

1060 

1065 

1110 

961 

986 

1011 

1036 

1061 

1086 

1111 

962 

987 

1012 

1037 

1062 

1087 

1112 

963 

988 

1013 

1038 

T063 

1068 

1113 

964 

989 

1014 

1039 

1064 

1089 

1114 

965 

990 

1015 

1040 

1065 

1090 

1115 

966 

991 

1016 

1041 

1066 

1091 

1116 

967 

992 

1017 

1042 

1067 

1092 

1117 

060 

m 

1018 

1043 

1068 

1003 

1118 

969 

994 

1019 

1044 

1069 

1004 

111S 

970 

99S 

1020 

1045 

1070 

1005 

1120 

971 

996 

1021 

1046 

1071 

1006 

1121 

972 

997 

1022 

1047 

1072 

1097 

1122 


Inquiry Numbers n 123-1304 


1123 

1149 

1175 

1201 

1227 

1263 

1279 

1124 

1150 

1170 

1202 

1229 

1254 

1280 

1125 

1151 

1177 

1203 

1220 

1255 

1281 

1126 

1152 

1176 

1204 

1230 

1256 

1282 

1127 

1153 

1179 

1205 

1231 

1257 

1283 

1128 

1154 

11B0 

1206 

1232 

1258 

1284 

1120 

1155 

1181 

1207 

1233 

1259 

1285 

1130 

1156 

1182 

1208 

1234 

1260 

1286 

1131 

1157 

1103 

1200 

1235 

1281 

1287 

1132 

1150 

1194 

1210 

1236 

1262 

1288 

1133 

1159 

1185 

1211 

1237 

1263 

1269 

1134 

1180 

1106 

1212 

1238 

1264 

1200 

1135 

1161 

1187 

1213 

1239 

1265 

1291 

1136 

1162 

1188 

1214 

1240 

1266 

1292 

1137 

1163 

1189 

1215 

1241 

1267 

1203 

1138 

1164 

1190 

1216 

1242 

1268 

1204 

1139 

1166 

1191 

1217 

1243 

1269 

1295 

1140 

1108 

1192 

1210 

1244 

1270 

1296 

1141 

1167 

1193 

1219 

1245 

1271 

1297 

1142 

1168 

1194 

1220 

1246 

1272 

1298 

1143 

1109 

1195 

1221 

1247 

1273 

1299 

1144 

1170 

1196 

1222 

1248 

1274 

1306 

1145 

1171 

1197 

1223 

1240 

1275 

1301 

1140 

1172 

1190 

1224 

1250 

1276 

1302 

1147 

1173 

1199 

1225 

1251 

1277 

1303 

1143 

1174 

1200 

1226 

1252 

1278 

1304 

1 Inqu 

ilry Nt 

umbers 1305-1479 



1305 

1330 

1355 

1300 

1405 

1480 

1455 

1306 

1331 

1356 

1301 

1406 

1451 

1456 

1307 

1332 

1357 

1382 

1407 

1432 

1457 

1300 

1333 

1350 

1383 

1408 

1433 

1458 

1309 

1334 

1359 

1384 

1409 

1454 

1459 

1310 

1336 

1360 

1385 

1410 

1435 

1460 

1311 

1336 

1361 

1386 

1411 

1436 

1461 

1312 

1337 

1362 

1387 

1412 

1437 

1462 

1313 

1338 

1363 

1338 

1413 

1438 

1463 

1314 

1338 

1364 

1389 

1414 

1439 

1464 

1315 

1340 

1365 

1390 

1415 

1440 

1465 

1310 

1341 

1386 

1391 

1416 

1441 

1466 

1317 

1342 

1367 

1302 

1417 

1442 

1467 

1318 

1343 

1368 

1393 

1418 

1443 

1463 

1319 

1344 

1369 

1394 

1419 

1444 

1469 

1320 

1345 

1370 

1305 

1420 

1445 

1470 

1321 

1346 

1371 

1396 

1421 

1446 

1471 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

1323 

1348 

1373 

1398 

1423 

1446 

1473 

1324 

1349 

1374 

1399 

1424 

1449 

1474 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

1326 

1351 

1376 

1401 

1426 

1451 

1476 

1327 

1352 

1377 

1402 

1437 

1452 

1477 

1326 

1353 

1370 

1403 

1420 

1455 

1478 

1329 

1354 

1379 

1404 

1429 

1454 

1479 









































YOUR DIRECT LINK CARD 



For free product information , maii your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side for 
card. 
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1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 

















YOUR DIRECT LINK CARD 


’or free product information , maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


Circle the 
lumbers on 
four Direct 
.ink Card 

Circle the numbers 
which are found on ads 
hnd articles in this issue 
pr circle the product 
ategory number and 
[eceive information on 
all advertisers listed in 
hat category. 


Print Your 
lame and 
Address 

\nswer questions "A" 
hrough "E‘ and mail or 
ax card to 
-413-637-4343. 


Product 
information will 
>e rushed to 
fou from the 
selected 
companies! 


u 


FREE 


>rmation on 



Fill out this coupon carefully. Please Print 




Company 


Address 


City 


Gauntry 


cm 


Phone 


Product Category 

Information 

Circle Iha numbers below for 

intormalion or the entire category 

of products ymj'ie Inlerasled in . 

HvdhivBm 

AccessoriesfSupplies 1 

Add-in Boards 2 

Bar Coding 3 

CommLiriicai»ns/Wa4wofklng A 
Computet Systems 5 

Date Acquisition 6 


Inquiry ttumaets 52-233 


Fax 


A. Whal is your primary job 
functlnn/prlncipal area at 
responsibility? (Check one) 

1 JMISWP 

2 J Programfneii'Systants Analyst 

3 □ AdminstrattaryMfinsgemflnl 

4 □ Sfliea'Warlijetjng 

5 □ Engfisar/Sdsntist 
0 □ Othar 

B. Wbal la your level oi management 
responsibility? 

7 U S&wor-lev?) S U PmtaaBinnaJ 

6 □ Middle-level 

C. Are you a reseller {VAR, VAO. 
Dealer, Consultant)? 

IOGYm liUkto 


D, What operating systems are you 
Currently using ? (Check all thal apply) 

12 Q POMS-ODS 10 □ Um 

13 □ DOS ^ Wtadbun 10 □ MacOS 

UGtJS/2 17 □ VAX/VMS 

E, For how many people do you 
Influence the purchase of hardware 
or software? 

18 □ 1-2S 20 □51-» 

IB □ 20-50 21 □ 100 or more 

September W92 [90 9799] 


Disks & Optical Drives- 

T 

Multimedia 

19 

Educational 

39 

Shareware 

42 

Diskelies/Dupticators 

8 

Prtnlera/Piotters 

£0 

Enginearing/Scienttfic 

31 

Software Duplication 

43 

Fax Boandsffllachines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

Graphics TabletsMca/ 


ScennersOCFtfDIgilizere 

22 

Graphics 

33 

Unix 

45 

Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Keyboards 

11 

UPS 

24 

Mail Order 

35 

Windows 

47 

LAN Hardware 

12 

Software 


MathenrnbcaJ/Steiisiical 

36 

Word Processing 

46 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Software 

37 

General 


Mail Order 

14 

CAD/CAM 

26 

On-Une Services 

30 

Books/PuWlcatlons 

49 

Memoryi'CfiipsAJpgrades 

IS 

Commumcallons/Nstworfcirai 27 

Operating Systems 

39 

Recruitment 

59 

Miscellaneous Hardware 

IS 

Data Acquisition 

26 

Programming Languages' 


Miscellaneous 

51 

ModemaMuttiplexora 

17 

Database 

29 

Tools 

40 



Monitors & Terminals 

IS 



Security 

41 




y Numbers 409-59(1 


Inqu-lty Numbers 766-947 


52 

7B 

104 

130 

15S 

162 

206 

400 

435 

481 

487 

513 

539 

565 

706 

792 

61S 

644 

870 

896 

922 

1123 

1140 

1175 

1201 

izer 

1253 

1279 

53 

n 

106 

131 

157 

163 

209 

410 

436 

462 

488 

514 

540 

566 

767 

793 

619 

845 

671 

697 

923 

1124 

1150 

1176 

1202 

122B 

t 254 

1200 

54 

m 

toe 

132 

158 

184 

210 

411 

437 

403 

489 

515 

541 

567 

708 

794 

620 

846 

872 

090 

924 

1125 

1151 

1177 

1203 

1229 

1256 

1201 

55 

at 

107 

133 

159 

165 

211 

412 

436 

464 

490 

516 

542 

568 

789 

795 

B2T 

047 

873 

899 

925 

t126 

1152 

1170 

1204 

1230 

1256 

1282 

56 

8ft 

toe 

134 

160 

166 

212 

413 

439 

485 

491 

517 

543 

569 

770 

796 

022 

648 

074 

900 

926 

1127 

1153 

1179 

1205 

1231 

12S7 

1283 

57 

03 

IDS 

135 

161 

187 

213 

414 

440 

406 

492 

518 

544 

570 

771 

797 

023 

849 

075 

901 

927 

1120 

1154 

11*0 

1206 

1232 

1250 

1204 

58 

64 

110 

136 

162 

186 

214 

415 

441 

467 

493 

519 

545 

571 

772 

798 

624 

850 

876 

902 

928 

1129 

1155 

1181 

1207 

1233 

1259 

1205 

50 

65 

ill 

137 

163 

169 

215 

41S 

442 

468 

494 

520 

54S 

872 

773 

799 

625 

651 

077 

903 

929 

1130 

1156 

1182 

1208 

1234 

1260 

1288 

60 

m 

112 

138 

164 

190 

21S 

417 

443 

469 

495 

521 

547 

573 

774 

800 

020 

852 

870 

904 

930 

1131 

1157 

1100 

1209 

1235 

1201 

1207 

SI 

67 

113 

139 

185 

191 

217 

418 

-1-1 

470 

496 

522 

54S 

574 

775 

SOI 

827 

655 

879 

905 

931 

1132 

1150 

1184 

1210 

1235 

1202 

1286 

62 

08 

114 

140 

106 

192 

218 

419 

445 

471 

497 

523 

549 

875 

778 

802 

626 

654 

680 

906 

932 

1133 

1159 

1185 

1211 

1237 

1263 

1269 

S3 

68 

115 

141 

167 

193 

219 

420 

440 

472 

498 

524 

050 

570 

777 

903 

829 

855 

861 

907 

933 

1134 

1160 

1180 

1212 

1236 

1264 

1290 

64 

90 

its 

142 

168 

194 

220 

421 

447 

473 

499 

525 

551 

577 1 

778 

004 

830 

856 

862 

908 

934 

1135 

11S1 

1187 

1213 

1239 

1205 

1291 

65 

91 

117 

143 

169 

195 

221 

422 

440 

474 

500 

526 

552 

578 

779 

605 

331 

057 

003 

909 

935 

1136 

1162 

1168 

1214 

1240 

1266 

1292 

66 

92 

118 

144 

170 

196 

222 

423 

449 

475 

501 

527 

853 

579 

78D 

006 

632 

050 

004 

910 

930 

1137 

1163 

1109 

1215 

1241 

1267 

1293 

67 

93 

119 

145 

171 

197 

223 

424 

450 

47S 

502 

528 

554 

560 

781 

807 

633 

659 

S85 

911 

937 

1138 

1164 

1190 

1216 

1242 

1266 

1294 

66 

94 

120 

140 

172 

196 

224 

425 

451 

477 

503 

529 

855 

581 

762 

306 

634 

B80 

600 

912 

935 

1139 

1165 

1191 

1217 

1243 

1269 

1296 

69 

86 

121 

147 

173 

199 

225 

426 

452 

*78 

504 

530 

556 

582 

783 

80S 

635 

001 

867 

913 

939 

1140 

nee 

1192 

1210 

1244 

1270 

1296 

70 

96 

122 

148 

174 

200 

226 

427 

453 

479 

505 

531 

557 

583 

784 

810 

636 

602 

866 

914 

940 

1141 

1167 

1193 

1219 

1245 

1271 

1297 

71 

97 

123 

149 

175 

201 

227 

428 

454 

480 

500 

532 

S58 

564 

785 

an 

037 

603 

609 

915 

941 

1142 

nee 

1194 

1220 

1246 

1272 

1296 

72 

B6 

124 

150 

176 

202 

226 

42S 

455 

461 

507 

533 

55S 

585 

768 

812 

830 

064 

690 

910 

942 

1143 

1169 

1195 

1221 

1247 

1273 

1299 

73 

99 

125 

161 

177 

203 

229 

430 

456 

482 

508 

534 

560 

566 

767 

813 

639 

SOS 

891 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

74 

100 

120 

152 

176 

204 

230 

431 

457 

483 

509 

535 

581 

567 

786 

814 

040 

860 

892 

915 

944 

T145 

1171 

1197 

1223 

1249 

1275 

1301 

75 

101 

127 

153 

179 

£05 

231 

432 

458 

464 

510 

036 

562 

586 

769 

615 

04T 

067 

693 

919 

945 

1146 

1172 

1190 

1224 

1250 

1276 

1302 

76 

102 

128 

154 

180 

206 

232 

433 

459 

485 

511 

537 

583 

569 

700 

816 

S42 

868 

694 

920 

946 

11*7 

1173 

1199 

1225 

1251 

1277 

1303 

77 

103 

139 

155 

181 

207 

233 

434 

460 

486 

512 

836 

564 

890 

791 

air 

843 

Gtljd 

695 

921 

947 

1140 

1174 

1200 

1226 

1252 

1276 

1304 

Inq 

ulry Ni 

i rnber 

s 234* 

408 



1 Inquiry Numbers 591 

-765 



1 inqu«r* Numbers 940 

1122 



1 Inquiry Numbers 1305-1479 

234 

259 

294 

309 

334 

359 

364 

591 

816 

641 

660 

091 

716 

741 

948 

973 

996 

1023 

1049 

1073 

1098 

1305 

1330 

1355 

1300 

1405 

1430 

1455 

23S 

260 

266 

310 

335 

360 

385 

592 

817 

642 

667 

092 

717 

742 

949 

974 

999 

1024 

1049 

1074 

1090 

1306 

1331 

1356 

1381 

1406 

1431 

1450 

m 

261 

286 

311 

336 

361 

386 

593 

016 

643 

608 

093 

718 

743 

080 

975 

1000 

1025 

1050 

1075 

1100 

1307 

1032 

1357 

1382 

1407 

1432 

1457 

237 

202 

287 

312 

337 

362 

367 

594 

619 

644 

669 

094 

719 

744 

951 

970 

1001 

1026 

1051 

1076 

1101 

1308 

1333 

1358 

1383 

1400 

1433 

1450 

238 

263 

208 

313 

330 

363 

388 

595 

630 

645 

870 

095 

720 

745 

952 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1334 

1359 

1384 

1409 

1434 

1459 

239 

264 

289 

314 

339 

364 

369 

E.GC; 

WO 

621 

646 

071 

096 

721 

746 

953 

978 

1003 

1028 

1053 

1070 

1103 

1310 

1335 

1360 

1365 

1410 

1*35 

1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

647 

672 

697 

722 

747 

954 

979 

1004 

1029 

1054 

1079 

1104 

1311 

1336 

1361 

1306 

1411 

1436 

1401 

241 

266 

291 

316 

341 

366 

391 

598 

623 

648 

673 

m 

723 

748 

985 

990 

1005 

1030 

toss 

1000 

1105 

1312 

1337 

1362 

1387 

1412 

1437 

1402 

242 

267 

2 92 

317 

342 

367 

392 

599 

624 

649 

074 

699 

724 

749 

956 

981 

1006 

103! 

1060 

1061 

1108 

1313 

1330 

1363 

1380 

1413 

1438 

1463 

243 

256 

293 

318 

343 

368 

393 

600 

625 

660 

675 

700 

725 

750 

967 

982 

1007 

1032 

1057 

1062 

1107 

1314 

1339 

1364 

1309 

1414 

1439 

1464 

244 

269 

294 

319 

344 

369 

394 

601 

626 

851 

676 

701 

726 

7S1 

956 

903 

1008 

1033 

1056 

1083 

1109 

1315 

1340 

1385 

1390 

1415 

1440 

1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

077 

702 

727 

752 

959 

984 

1009 

1034 

1059 

1064 

1109 

1316 

1341 

1366 

1391 

1416 

1441 

I486 

246 

271 

£99 

321 

346 

371 

306 

503 

628 

653 

678 

703 

728 

753 

960 

985 

1010 

1035 

1060 

1065 

1110 

1317 

1342 

1307 

1392 

1417 

1442 

T4S7 

247 

272 

297 

322 

347 

372 

397 

604 

629 

654 

679 

704 

720 

754 

961 

986 

ton 

1030 

1061 

1006 

1111 

131B 

1343 

1368 

1393 

1418 

1443 

1468 

246 

273 

298 

323 

348 

373 

396 

605 

636 

655 

060 

705 

730 

755 

962 

987 

1012 

1037 

1062 

1007 

1112 

1319 

1344 

1369 

1394 

1419 

1444 

1469 

249 

274 

299 

324 

349 

374 

399 

606 

631 

656 

681 

706 

731 

756 

963 

986 

1013 

10(36 

1063 

1066 

1113 

1300 

1345 

1370 

1395 

1420 

1445 

1470 

259 

275 

3DQ 

325 

350 

375 

400 

607 

632 

657 

862 

707 

732 

757 

964 

989 

1014 

1039 

1064 

1089 

1114 

1321 

1346 

1371 

1396 

1421 

1440 

1471 

251 

276 

301 

326 

351 

376 

401 

606 

638 

058 

083 

708 

738 

750 

965 

990 

1015 

1040 

1065 

1D90 

1115 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

402 

609 

634 

059 

684 

709 

734 

759 

966 

991 

1010 

1041 

1066 

1091 

1116 

1323 

1340 

1373 

1390 

1423 

1448 

1473 

2S3 

276 

303 

326 

353 

378 

403 

610 

635 

660 

835 

710 

735 

760 

967 

992 

10t7 

1042 

1067 

1092 

1117 

1324 

1349 

1374 

1399 

1424 

1449 

1474 

254 

279 

304 

329 

354 

379 

404 

611 

630 

061 

086 

711 

730 

761 

966 

993 

1016 

1040 

1066 

1093 

me 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

255 

260 

305 

330 

355 

300 

405 

612 

637 

062 


712 

737 

762 

969 

904 

1019 

1044 

1069 

1094 

1119 

1326 

1351 

1376 

1401 

1420 

1451 

1470 

256 

281 

306 

331 

356 

3B1 

406 

613 

630 

063 

m 

713 

730 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

262 

307 

332 

357 

362 

407 

614 

630 

064 

689 

714 

739 

704 

971 

996 

1021 

1048 

1071 

1098 

1121 

1320 

1353 

1373 

1403 

1420 

1453 

1478 

256 

263 

306 

333 

356 

363 

408 

615 

640 

065 

690 

715 

740 

765 

972 

997 

1022 

1047 

1072 

1097 

1122 

1329 

1354 

1379 

1404 

1429 

1454 

1479 


Inquiry Numbers 1123-1304 


VTEat 





































YOUR DIRECT LINK CARD 



For free product information, maii your completed card 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on your Direct Link Card! 


Category No. 
Inquiry No. 


Psgo No. 


Category No. 

inquiry No. 


Page No. 


Category No . 

Inquiry No. 


Pago No. 


21 

PROGRAMMABLE HARDWARE 


312*313 

DAVI SON-WORTH CORP 

358 

395 

GRANICOR 

358 

255 

GTEK INC 

358 

2S2 

10 TECH 

359 

256 

LINK COMPUTER GRAPHICS 

359 

267 

MVS 

359 

278*250 

THIBAL MICROSYSTEMS 

359 

234 

XELTEK 

359 

233 

Z-WORLD ENGINEERING 

359 


31 ENGINEERING/SCIENTIFIC 

341 Dfl HUGGLE & PARTNER GMBH 2561S-2 

165-170 LANDMARK RESEARCH 1NTTL CORP 153 

126 MATHSOFT IMG 303 

373 ON TIME MKT7KARSTEN PETERSEN (JNTL) 163 

153 SPECTRUM SOFTWARE (NjV) 209 

164 SPSS INC 161 

171-173 SVSTAT INC 107 

252 VISTA MICROSYSTEMS 361 

167-169 WOLFRAM RESEARCH 203 


22 

SCANNERS/OCR/DIGITIZERS 


376-377 

KYE SYSTEMS CORP (INTL) 

218 

23 

TAPE DRIVES 


76-79 

AMERICAN MEGATRENDS 

117 

339-346 

CORE INTERNATIONAL 

162FS-1 

255 

LAGUNA DATA SYSTEMS 

359 

292 

NOVASTOR CORP 

360 

276 

OVERLAND DATA INC 

360 

199 

PARALLEL PERIPHERALS 

257 

272 

GUALSTAR CORP 

356 

24 

UPS 


206-207 

BAY TECHNICAL ASSOC 

343 

140 

MINUTEMAN 

121 

142-143 

PC POWER & COOLING 

115 


SOFTWARE 


25 

BUSINESS 


371 

BLACKWELL SOFTWARE 

268IS-3 

393 

BLINK INC 

253 

378 

ITALIAN SOFTWARE AGENCY 

254IS-3 

387 

NETWORLD DALLAS 

338 

141 

PATTON & PATTON 

120 

145 

PERSONAL TEX 

164 

359 

SZKI RECOGNITA CORP 

84 


26 CAD/CAM 

36 AMERICAN SMALL BUSINESS COMP 

82 AUTODESK INC 

* AUTODESK JNC 

106" 109 AUTODESK RETAIL PRODUCTS 

263 WINTEK CORP 


27 C0MMUNICA TIONS/NETWORKING 


254 DIVERSIFIED COMPUTER 360 

291 OSCS 363 

144 PERSOFTINC 258 

36$ TRfTON TECHNOLOGIES 112IS-2 

* ULTIMATE TECHNOLOGY 112fS-5,6 

370 WALKER, RICHER A QUINN ZHBIS-1 

28 DATA ACQUISITION 

133 NATIONAL INSTRUMENTS 9 

269 NATIONAL INSTRUMENTS Ml 

1 NATIONAL IMSmUMENTS 112IS-7.8 

29 DATABASE 

371 BLACKWELL SOFTWARE 266IS-3 

65-86 BORLAND INTERNATIONAL 16-19 

54 COMPUTER ASSOCIATES 111 

253 GOMPUTERWISE 361 

* COPIA INTERNATIONAL 146 

376 ITALIAN SOFTWARE AGENCY 2I4&2 

352 MAGIC/MSE (INFL} 145IS-1 

* MICROSOFT CORP 32A-B 

* MICROSOFT CORP 32,33 

154 RAIMA CORP 105 

150 SEQUDER SOFTWARE INC 275 

30 EDUCATIONAL 

71*72 ABACUS SOFTWARE 131 

* AME INST1T for com P SCIENCES 361 

332 GROUPE BLENHEIM SW DEV EXHIBIT 377 

* MCGRAW HILL NRI (N JL) 264A-B 


145 

54,97 

95,96 

128 

360 


32 ENTERTAINMENT 


327 CORPORATE ITEC SERVICES 175UK-4 

220 MIC ROPROSE SOFTWARE 333 

221 M ICROPROSE SOFTWARE 33S 

* REASONABLE SOLUTIONS 11215-5,6 

33 GRAPHICS 

374 ARABIC PUBLISHER 265JS-2 

96 COREL SOFTWARE 40 

FRAME TECHNOLOGY 129.130 

105 FRAME TECHNOLOGY 131 

127 MICROGRAPH 141 

251 OSCS 3S3 

PACIFIC DATA PRODUCTS 1*5 

173 TEKTRONIX 116.119 

34 MACINTOSH 

AFPLE COMPUTER INC 31.23,26 

* APPLE COMPUTER INC 149 

* APPLE COMPUTER INC 161 

* APPLE COMPUTER INC 170A-D 

371 BLACKWELL SOFTWARE 266IS-3 

654-555 KINGLI TECHNOLOGY. INC 332MVY-6 

552-563 KINGLI TECHNOLOGY, INC 332NE-4 

171-172 SYSTATINC 107 


35 MAIL ORDER 

208 BULLDOG COMPUTER PRODUCTS 

91 COMPUCLASSECS 

337 COMPUSAVE INTERNATIONAL 

336 COMPUTER OUICK (INT'LJ 

345 GREY MATTER LTD 

125 P ROG RAMMER'S PARADISE 

* PROGRAMMER'S SHOP 

161 S'NW ELECTRONICS 

* SOFTUNE CORP 


337 
2*4 
210IS-4 
153 
14GIS-2 
67-59 
236-290 
122 
112IS-3 


36 MATHEMA T1CAL/STA TISTtCAL 

255 ECOSOFT INC 

273 SAS INSTITUTE INC 
165-166 STATSOFT 
167-189 WOLFRAM RESEARCH 


361 

362 
85 

203 


37 MISCELLANEOUS SOFTWARE 

373 ON TIME MKT/KARSTEN PETERSEN (INTL) 163 


38 ON LINE SERVICES 

291 AMERICA ONLINE INC (NA) 146A-B 

460 BIX 295 


39 OPERATING SYSTEMS 


117 IBM OS# 26,29 

* MARK WILLIAMS CO 127 

152 QUARTERDECK OFFICE SYSTEMS 132,133 

40 programming languages/tools 

322 BRENT COMMUNICATIONS 176UK-4 

* COPIA INTERNATIONAL 146 

327 CORPORATE ITEC SERVICES 178UK-4 

106-187 FTP SOFTWARE (N.A.) 84 

257 GREENLEAF SOFTWARE 362 

345 GREY MATTER LTD 146IS-2 

386 IVERSON SOFTWARE. INC 362 

264 K a M ASSOCIATES 362 

124 LAHEY COMPUTER SYSTEMS 122 

191-192 LI ANT SOFTWARE CORP (N-A-J 298 

1B3-194 LJANT SOFTWARE CORP (INT'LJ 298 

349 LOGIC PROGRAMMING ASSOCIATES 254ES-1 

352 MAGIG/MSE (INT'L) 14615-1 

167 MANUQISTICS, INC 245 

130 MIX SOFTWARE 311 

306 OMEGA POINT, INC 362 

373 ON TIME MKT/KARSTE N PETE RSEN (INTL) 163 

145 PHAH LAP SOFTWARE INC 77 


‘ PROGRAMMER'S SHOP 

149-156 PROG RESS SOFTWARE 
271 PSEUDOCORP 

155-156 RAINBOW TECHNOLOG IES 
4MM01 RAINBOW TECHNOLOGIES 
156 WATCOM PRODUCTS INC 

135 WATCOM PRODUCTS INC 



41 SECURITY 

75 ALADDIN KNOWLEDGE SYSTEMS 

328 ALADDIN KNOWLEDGE SYSTEMS 

557 ALADDIN KNOWLEDGE SYSTEMS 

558 ALADDIN KNOWLEDGE SYSTEMS 

342 EUTRGN 

343 FAST ELECTRONIC GMBH 
110-111 GLENCQ ENGINEER ING 

155-156 RAINBOW TECHNOLOGIES 
361 SOFTWAR E SECURITY INC 


65 

254IS-3 

332NE-4 


284IS-1 

162IS-3 

205 

123 

2681S-4 


42 SHAREWARE 

• REASONABLE SOLUTIONS 112®-5,fl 

43 SOFTWARE DUPLICATIONS 

251-252 AXIOMATIC 357 


44 SPREADSHEETS 

336F331 BORLAND INTERNATIONAL (INTL) 

53-54 BORLAND INTERNATIONAL 

92 COMPUTER ASSOCIATES 

93 COMPUTER ASSOCIATES 


45 UNIX 

327 CORPORATE ITEC SERVICES 

* MARK WILLIAMS CO 

357 MORTICE KERN (MKS) 

151 QUANTUM SOFTWARE 

4WM01 RAINBOW TECHNOLOGIES 
197 SUNSOFT 

187-189 WOL FRAM RESEARCH 


46 UTtUTtES 

333-334 CLARION SOFTWARE 

169-170 LANDMARK RESEARCH INTL CORP 

295 MICRO HOUSE 

291 OSCS 

146 PKWARE INC 

* VERMONT CREATIVE SOFTWARE 


47 WINDOWS 

289-293 BLACK ICE SOFTWARE, INC 
■ COPIA INTERNATIONAL 

325 I CO NOGRAPHIC SYSTEMS 

123 KEA SYSTEMS LTD 

131-132 NAN AO USA CORP 
144 PERSOFT INC 

* REASONABLE SOLUTIONS 

320 SYSTEMSTAH 

311 TECTAMM 

176-179 VENTURA SOFTWARE INC 
298 VITEC £ A. 


WORD PROCESSING/DTP 

BRENT COMMUNICATIONS 
PACIFIC DATA PRODUCTS 


BOOKS/PUBUCA TfONS 

AITECH 

C USERS JOURNAL 
C++ REPORT 

* COM PUTE R BOOK CLUB ,THE (N.A.) 

• COMPUTE R BOOK CLUB .THE (N_A.) 

316-317 HA RPEF COLLINS 

288 (SC DATA 

UNIXWORLD 


51 MISCELLANEOUS 

388 BOSTON UNIV EDUCATION CENTER 

BYTE EURQOECK 
* BYTE HEPRINTS 

BYTE SUB MESSAGE 
332 GROUPE BLENHEIM SW DEV 


45 

76 


CIV 

17 

39 

73 


170UK-4 

127 

112IS-4 

213 

226 

2,3 

293 


153 

363 

363 


17BUK-4 

165 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first pages of the article or section in which the company name appears. 


Inquiry No. 

Page No. 


A 


1149 

Aepex Software 

113 


Aberdeen Group 

24 

1105 

Acer America 

£4. 44. 215 

1106 

Acma Computers 

215 

1199 

Acom Computers 

70 

1107 

Addlech Research 

215 

1222 

Adobe Systems 24. 263, 309 

1191 

Advanced Digital Holographies 


& Holographic Dimensions 195 

1192 

Advanced Holographies 

195 

1303 

AIQ Systems 

IDS 

989 

Alacrity Systems 

198 


Aladdin Enterprises 

£0 


Aldus 

24, 309 

1108 

A WAX Engineering 

215 

1276 

Ambitron 

89 

1193 

American Bank Mote 



Holographies 

195 


Apollo Computer 

134 


Apple Computer 

24. 63, 70, 


159, 283, 291 


Applied Opltcs 

134 


Apricot 

24 

1109 

Ariel Design 

215 

1148 

ASDG 

113 

1196 

AST Research 

46 

1075 

AT&T 24, 134,159,169, 


183. 273, 279, 283, 286 


Atari 

390 


Athena Design 

24 

1305 

The Athena Group 

110 

1271 

Austin Computer 

88 

1195 

Autodesk 

46 

1302 

Avanlos PeriomiBncB Systems 106 


B 



Bell Atlantic 

24 


Bellcore 

103 

909 

Benson Computer Research 198 


Berkeley Software Design 309 

1304 

BimJIlennaum 

110 

991 

BIX 

147 

1158 

Blue Sky Software 

113 


Borland International 

41, 249, 


273, 305. 309 

990 

BRS Software Products 

198 


BT Laboratories 

169 


c 



Caere 

24, 309 

1110 

Cardinal Technologies 

215 


Carnegie Institution 

286 


Carnegie Mellon 

134 

1298 

Cass works 

104 


Casio Computer 

159 


Chips & Technologies 

153 

1111 

Club American Computers 215 

1147 

Commodore Business Machines 113 


Communication Intelligence t59 


Compaq Computer 

24, 46, £38 

986 

The Complete Portable 

147 

1112 

CompuAdd Computer 

24, 215 

1234 

Compudyna Direct 

249 


Conductus 

169 


Corel Systems 

195. 263 


"restive Labs 

113 





134 

53,74. 134, 190 
-'ey lea 
'MS. 230 


A* 


iMBER 1992 


Inquiry No. Page No. 



E 



Eastman Kodak 

24, 309 

902 

EcoNet 

147 

1203 

Electronic Publishing, 
Oxford University Press 

70 

1225 

Epson America 

230 

1154, 

Ergo Compiling 

113,249 

1235 

Everex Systems 

24 

1309 

ExpefVlsion 

F 

112 

1300 

FEA Limited 

110 


Frame Technology 

24 


Fujitsu Personal Systems 

c 

159 

1204 

GammaUnk 

70 

1115, 

Gateway 2000 113,215,249 

1156, 



1230 



1318 

General Software 

98 


Georgia Institute of Technology 169 


GeoWorks 

159 

1280 

Global Village Communication 98 


Go 

159 


Grid Systems 

H 

159 


Hercules Computer Technology 20 


Heriot-Watt University 

169 

11G7 

Hewlett-Packard £4.134,159, 


169, 195, 305, 307, 317 


Hiroshima University 

169 

1160 

Hitachi America 

24, 195 


Honeywell 

169 


Howtsk 

309 


I 

IBM 20, 24, 63, 134, 169, 



103, 249, £69, 307, 309 

992 

Imera Research 

198 

993 

Inlonmation Dimensions 

t98 

1295 

Infralink 

IDG 

1226 

Insight Computers 

238 


Intel 24, 44. 40, t34. 159.169 


Inlerteaf 

£4 

1317 

Inlermatic 

92 

976 

International Cartridge 



Recycling Association 

147 


International Data 

44 

994 

Interpreter 

190 

1169 

intro! 

195 


J 


1116 

JCC Systems 

215 


Jet Propulsion Laboratory 

134 


Jostans Learning 

K 

24 


Kaleida 

24 

1287 

Kansas Electric 

92 

1314 

KOI 

09 

995 

Keyfite 

198 


KnowiedgePoint 

24 

996 

Kofax Image Products 

190 

983 

Kyocera Electronics 

L 

147 

1308 

Labtech 

110 

1273 

Lanco 

80 

1170 

Laser Magnetic Storage 

195 

1152 

LaserMaster 

113 

1194 

The Lassrsmiih 

195 

1162 

Litton Date Systems 

134. 195 


Logitech 

249.309 

1200 

Lotus Development 41, 70. £49 


M 


.202 

MacVonk USA 

70 


Mainstream Date 

309 

1301 

Management Information 



Software 

108 

1300 

Maplnte 

Marger, Johnson, 

106 


McCollum & Stolowitz 

134 


Inquiry No. Pago No. 

1171 „ 

Mass Microsystems 09, 195 

1278 



1172 

Mass Optical Storage 



Technologies 

195 


Matsushita 

24 

1209 

MiDOm Communications 

99 

1173 

Micro Design International 

195 

997 

Micro Dynamics 

190 

1174 

MicroNet Technology 

195 

1297 

MicroOuill 

104 

1153, 

Microsoft 70, 113. 134, 159, 

1232 

249, 267, 273, 305, 307 


MIT 134,206 


Miiac 

44 


Mitsubishi 

£4 


Motorola 

159 

1175 

Mountain Network Sofulions 

195 


Multiscope 

24 


N 


1197 

National Instruments 

63 

977 

National Office Paper 



Recycling Project 

147 

904 

National Research Council 



ol Canada 

147 

998, 

NCR 24,190, £30 

1227 



1117, 

N EC Technofogies 195, SIS, 238 

1170, 



1220 




Nestor 

159 

1315 

Neural Computer Sciences 

90 

1157 

New Horizons Software 

113 


Next 

134 


Nippon Telephone & Telegraph 

183 


Nonhgate Computer 

24 

1272 

Notebook Computer 

8 B 


Novell 24, 134 

1280 

Number Nine Computer 

90 


0 


1163 

OCA Applied Optics 

195 

1190 

Olivetti Advanced Tech 24. 70 

1177 

Online Computer Systems 

195 


Open Software Foundation 

24 


Open Systems Advisors 

134 


Optical Corp. of America 

134 

999 

Optika Imaging 

198 

1307 

Oxford Molecular 

110 


P 



Palm Computing 

24 


Paim Systems 

159 

1178 

Panasonic Communications 



& Systems IDS, 279 


Paragraph International 

159 

970 

Partnership for Plastic Progress 

147 

1292 

Patton Electronics 

100 

1110 

PC Brand 

215 

1131 

PC DOCS 

198 

1285 

PGubid Compute r Technology 

9£ 


Pencom 

134 

1179 

Peripheral Land 

195 


Personal Library Software 

285 


Phar Lap Software 

£79 

1180 

Philips Key Modules 

195 

1101 

Pinnacle Micro 

195 

1150 

Pioneer Communications 



of America 

113 


Pixar 

46 

1102 

Plasmon Data Systems 

195 

1119 

Poly Well Computers 

215 


Poqet Computer 

159 

1202 

Positive 

90 


Prime* 

44 

1103 

Procorii Technology 

195 


ProLytlx 

£4 

1277 

Prmdma 

89 


Q 



QMS 

20 


Quarterdeck Office Systems 

70 


R 


1279 

Radius 

90 

1184 

Ricoh 

195 

1275 

Ricoh File Products 

09 


inquiry No. Page No. 


S 


1293 

Samsung Software America i00 


The Santa Cruz Operation 

134 

1204 

Science Accessories 

92 


Scriplel 

159 


Seiko 

20 

985 

Sequence Electronics 

147 

1229 

Sharp Electronics 

230 

979 

Silicon Valley Toxics Coalition/ 


Campaign for Responsible 


Technology 

147 


Sitka 

159 


Slate 

159 

1151 

Softac 

113 

1312 

SoftLogte Solutions 

112 

1132 

Soft Solutions Technology 

198 


Software Architects 

309 

1291 

Software Marketing Group 

98 

900 

Solid Waste Information 



Clearinghouse Hotline 

147 

1185 

Sony 

24, 195 


Stanford Resources 

159 


Starlight Networks 

£4 

1186, 

Storage Dimensions 

70, 195 

1201 

SunDisk 

159 


Sun Joy 

44 


Sun Microsystems 24, 46,134, £83 


SunSoft 

134 

1160 

Supra 

113 


Symantec £4, 273, 285 


SyrtthaVoice Computers 

24 

1231 

Sysiems Compatibility 

T 

281 

1120 

Tandy/Radio Shack 

159, 215 

1121 

Tangent Computer 

215 

1107 

iBcmar 

195 

1164 

Teledyrie Brown 



Engineering 

134,195 

1198 

Ten X Technology 

195 

1296 

TergTech 

104 


Texes instruments 

24, 249 


Thinking Machines 

169 


3M 

169 


Timfl Warner 

24 

1189 

Toshiba America Information 


Systems 24, 70. 195, £49 


Touchstone Delia 

169 

1283 

Trantor Systems 

92 

1286 

Trend Micro Devices 

92 

1319 

TiippQte 

100 


TRW 

169 


u 


1316 

UDP Data Products 

92 


U nival 

134 


Unix Software Laboratories 24, 134 


USL 

134 


V 



VeriFong 

24 

987 

Video Display 

147 

1201 

Video Dynamics 

90 


Visionetics International 

44 


w 



Watcom 

305 

1146 

Waterloo Maple Software 

113 

1294 

WebDorp 

IQO 

1133 

Westbrook Technologies 

198 


Western Digital 

46 

1390 

Western Telematic 

98 


The Whitewater Group 

£4 

1161 

Windowcraft 

113 


WordPerfect 

24 

1122 

Wyse Technology 

X 

215 

1311 

XTraa 

112 


Z 


1159, 

Zenith Data Systems 24, 113, 238 

1230 



1299 

Zinc Software 

104 

1310 

Zylab 

112 













Decisions, decisions, decisions 


Gnu'i-r iil) 


cc:Mail 
Platform Pack 


Wxtlftribct 


U.tnsl-334-Jli 


MAC ■ •'PC 








Decider, decider, decider. 


There are more computer products, more 
emerging standards, more technical issues to 
consider than ever before. So how do 
corporations make buying decisions? 

According to IntelliQuest, they turn to 
the only person qualified to decide. An 
individual with over 10 years of technical 
experience. Who spends 24 hours a month 
learning about products and technologies. 

They rum to die BYTE reader. A lull 94% 
of whom are directly involved when produces 
arc bought. Each ol whom influences 107 others. 

H you want to reach people who make 
buying decisions, decide to advertise in BYTE. 


I! reader Davis M, DeBard. Financial Systems Analyst. 
The Boston Company, a subsidiary of She arson Lehman 
Brothers, an American Express Company. 

Circle 6 7 on inquiry Card. 


It doesn’t get bought without BV 


■Bp 2 Bri t a McGraw -Hill publication Pllanc (603) 924*9281. Souj 












Eureka 

The Best 

Price/Performance 
Notebook PC 



TNB-500/TNB-700 



I've Found It! 


The Standard key Specs of Tatung Notebooks: 


CPU 

System Memory 
Hard Disk 
Operating System 


TNB-500 TNB-700 

386SX-20 386SL-25 

2MB 2MB 

60MB 80MB 

MS-DOS5.0, 

Windows 3.1 (Bundle) 


Chung-Shan N. Rd., 3rd Sec., Taipei, Taiwan, R.O.C. 
Tel: 886-2-592-5252 Ext. 3317, 3318 
Fax: 886-2-598-4509, 886-2-591-5185 


More Than 3 Hours 


Circle 362 on InauirvCard (RESELLERS: 369}- 















THC HOME OF SOFTWARE ENGINEERING 






13 - 15 

OCTOBER 
19 9 2 


STRATEGIC INFORMATION PLANNING 
SOFTWARE DESIGN TOOLS 
METHODOLOGY 
DATA LIBRARIES 
DEVELOPMENT TOOLS 
CASE TOOLS 
4TH GENERATION 
LANGUAGES 
DBMS 



SOFTWARE 

DEVELOPMENT 


\ CNIT 
V PARIS 

^Vla defense 




CAPRiC 


GROUPE BLENHEIM 

22 RUE DU PRESIDENT PRESIDENT WiLSON 
92532 LEVALLOIS-PERRET CEDEX - FRANCE 
TEL: (33- 1)47 56 50 20 
FAX : (33 - 1) 47 56 11 90 


PROTOTYPING 
& MODELLING 
SYSTEMS 
OBJECT-ORIENTED 
ENVIRONMENTS 
EXPERT/KNOWLEDGE 
BASED SYSTEMS 
QUALITY ASSURANCE TOOLS 
TESTING/DEBUGGING 
REVERSE ENGINEERING 
LANS 

WORKSTATIONS 


W*Ii 

h competence en progiciel 

19/21 RUE DU ROCHER - 75008 PARIS - F 
TEL : (33 - 1) 43 87 90 28 
FAX: (33 - 1)44 70 91 10 

Circfo 332 on Inquiry Cord. 














NOLAN 
BUSH NELL 


STOP BIT 

The Artichoke 
Theory 


Why not tailor the user 
interface to each user's 
ability level? I call this 
the artichoke approach. 



I n the beginning, we were ihe gigafreaks, nerds, and 
dweebs. We thought Pascal was a romance lan¬ 
guage, and we all had girlfriends named Ada. We 
read BYTE and loved those intricate line drawings, 
which we discussed at Homebrew and the Boston 
Computer Society. We spawned the PC revolution, and 
we began it by meeting and selling products to each oth¬ 
er, But we didn't get rich until we figured out how to 
sell the stuff to the “others.” 

The others were not com¬ 
puter champs, They were peo¬ 
ple who wore white socks only 
with running shoes. They were 
people with “real” jobs who 
used PCs not for the sheer joy 
of it, but for solving problems 
at work. They hated user's 
manuals thicker than unabridged dictionaries. They found 
the dot prompt user-hostile. Nevertheless, they were will¬ 
ing to climb that steep learning curve for the productiv¬ 
ity benefits offered by products like dBase and VisiCalc. 
Times have changed 

Twenty years ago, I created a computer interface thai 
was so easy to use that people understood how to operate 
my program within 15 seconds. The interface was so 
compel ling that people were willing to pay 25 cents ev¬ 
ery few minutes for the excitement of using it. It was 
called Pong, and it started Atari. 

My contribution to the PC revolution was in trying to 
make computers easy to use and compel millions of peo¬ 
ple to play. To some degree, that has happened. But it has 
not gone nearly as far as I had hoped. 

The PC cannot be mastered in 15 seconds. It still isn't 
as easy to use as a toaster or TV. And when 1 think of all 
the aspects of new technology—networking, voice-mail, 
mail, fax, and video—I fear that things may be get- 
more difficult, 

*o Comdex and walk the floor. Everyone is jab- 
bout tying together all aspects of automation, 
stuff, all one needs is an E.E. degree from 
dl it, one needs about five consultants. And 
needs to float junk bonds on the house, 
xl kids. Then, the E-mail, LAN, PCs, 
bx, peripherals, and so on probably 
^nd even if they are, it's going to 
js to actually get them to work to- 
iiow to use them. No wonder the in - 

n goes beyond simply providing an easy-to- 


use product. Different people—from the receptionist to 
the MIS manager to the CEO^have different needs to 
know the many aspects of integrated or unified systems. 
And they each have different desires to understand it. 
Yet we force them all to use the same interface. 

Why can't we technologists assemble a multidimen¬ 
sional interface system? Why not let those who have the 
greatest fear and the least time to learn deal with just the 
outer level of a complex system? Lei the technologists in 
an organization have access to the depth and complexity. 
1 call this configuration the artichoke approach. 

The complexity of the technology may be a joy to the 
gigafreak, but it is an intimidating nightmare to the oth¬ 
ers, We need to make all of it run so easily that even a 
CEO can comprehend how to use the system produc¬ 
tively. 1 am only partly joking. CEOs are the busiest peo¬ 
ple in an organization, and they have less time to learn 
new things than anyone else. If a CEO is not part of a uni¬ 
fied automation system, ihen that automation system will 
not truly be the spine of the organization. 

How do we take this incredible complexity and present 
it so that everyone is empowered to use it? With games, 
we tell the machine our level of expertise. Why not with 
networked office systems? 

The interface can best be described as a great elec¬ 
tronic artichoke. At its heart is a complex mass of tech¬ 
nology in which the systems integrator can feast. At the 
outer leaf is a system so easy to use that even a CEO 
will partake. 

The CEO can learn the outer leaf of this electronic ar¬ 
tichoke in 30 seconds. Once the user learns and digests the 
first leaf, the next leaf can be taken, digested and under¬ 
stood, and so on, until he or she readily understands all the 
capabilities at its heart. 

The key to true ease of use is to make the front end en¬ 
joyable, easy, non intimidating, and intuitive. The value 
of the system should be apparent. Everyone should want 
to take the next bite. ■ 


Nolan Bushnell is the founder of Atari and inventor of 
Pong, the world's first video game , He is currently chair - 
man of OCTuS , a communications server vendor in San 
Diego. You can reach him on BIX c/o u editors. ” 

Stop Bit is a forurn for informed opinion on personal com¬ 
puting topics, The opinions expressed are those of the author 
and not necessarily those of BYTE, Your contributions and 
comments are welcome. Write to: Editor, BYTE , One Phoenix 
Mill Lane , Peterborough, NH 03458 . 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 







by cybex 


Dual 

Access 


Keyboard 
Control „ 


AutoBoot 






• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• no external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™’’ Feature 
boots attached 
computers without 
operator intervention 

• Shows pc power status 
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• Each unit accommodates 
from 2 to 8 pcs 


• Up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" and 24” rack 
installation 


• PS/2 Mouse support 
available 


Dealer Program Available 

Cybex Corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
_Fax (205) 534-0010 — 


PC PC/XT, PC/AT and PS/2 are trademarks < 
international easiness Machines coro 


Circle 223 on Inquiry Cord. 
































































































Get the world 
professional development syst 




Professional programmers around the 
world are moving up to Borland® C++. With 
more than 700,000 C++ products shipped, 
Borland Language products have earned 
tlie trust of leading developers worldwide. 
Contact your local office to order. 

AUSTRALIA 02-953 9500 

The wurld standard professional development system 

BELGIQUE/BELGIE 02-4610448 

Le standard mondial des systfemes de devetuppexnent 
professionneis 

De wereldwijde standard voor professionele 
ontwiklcelin^ssystenien 

CANADA 1-800461-3327 

The world standard professional development system 

CESK0SL0VENSK0 204 83026 

Svftovy standard mezi profesionalnimi 
\yvojavyTni sytfcmy 

DANMARK 12 27 6455 

Verdensstandarden Tor professionelto 

FRANCE 1-34 65 60 60 
Le standard mondial des systemes de devetappement 
prnfesskmnels 


DEUTSCHLAND 06103768-200 

Der standard in professionelleu Entwieklersystemeii 

SUOMI D41-783-344 

Animattimaisen sovelluskehityksen 
maailmanstandardi 

HONGKONG 540 4380 

The world standard professional development system 

ITALIA 2-26.9 L5J 

U> standard mondialr dei sistemi profess innali 
ill sviluppo 

0* 0334861400 

Si 2-7186627 
£F r gi!6ft*Jlii3S**tS 

MALAYSIA 03-230-2618 

Tlie world standard professional development system 

NETHERLANDS 020-540-54-00 

De wereldwijde standaard wor professionele 
cnitwikkelingssystemen 


NEW ZEALAND 09-360 0231 

The wudd standard professional development system 

NORGE 225 3350 

Stun darden innen profcsjnnell systemutviklmg 

SINGAPORE .339-8122 

The world standard professional development system 

ESPANA 91-388.30 10 

El estamkr mondial en asternas de 
desarroflo profesioriales 

SVERIGE O8-7992O0O 

Standarden fer profession^ programutvecklifigs 
jorden runt 

02-5312795 

££4# *M|4f 

RUSSIA (CJ.S.) 959217457 

BceMiipHMft CTaHaapT a otmcTH 
npoiJ)eccnonajTbHoro nporpaMM upoBctNH ji 

UNITED KINGDOM 0734 321150 

The world standard professional development syste 


BORLAND 

The Leader in Object-Oriented Programming 
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